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This thesis applies quantitative methods to analyze the effect of pre-accession 
characteristics and early career experiences on the first-term attrition, retention, and fast-
track promotion rates of Hispanic and Non-Hispanic enlistees in the United States Navy. 
Using data from the Personalized Recruiting for Immediate and Delayed Enlistment 
system and the Defense Manpower Data Center for enlistees that joined the Navy in FY 
2001–2009, followed during their careers until FY 2013 or separation, the multivariate 
analysis main findings show that Hispanics serving in the Navy appear to be well 
adjusted to military service. These sailors are serving critical roles around the world, and, 
based on attrition and retention metrics, perform somewhat better than their non-Hispanic 
counterparts. On the other hand, Hispanic sailors are promoting at somewhat slower rates 
than their non-Hispanic peers. Based on the findings of this thesis, recommendations are 
formulated to support interventions that can make the U.S. Navy a stronger, more diverse 
organization.   
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A. PURPOSE AND APPROACH 
This thesis uses a quantitative approach to analyze pre-accession characteristics 
and early career factors, and their effect on the first-term attrition, retention, and 
promotion rates of Hispanic enlistees compared with that of Non-Hispanic enlistees in the 
United States Navy.  
Pre-accession factors include enlistees’ mental and moral background, body-fat 
measurement, citizenship status, and enlistment with dependents for different racial and 
ethnic groups. Early career factors examined in this thesis include enlistment bonuses, 
entry at advanced pay grade, enlistment programs, and initial rating assignments that 
might explain career success (attrition, promotion rates, and re-enlistment outcomes) 
independent of personal background characteristics.   
The approach used by this thesis includes a quantitative multivariate analysis 
using individual level data on all enlistees that entered the U.S. Navy in fiscal years 2001 
to 2009, with longitudinal records until the end of fiscal year 2013, or the service member 
separates.  
B. RESEARCH QUESTIONS  
1. Primary Research Questions 
• What are the differences in attrition, retention, and promotion between 
Hispanic and other Navy enlistees? 
• What pre-enlistment characteristics are important in explaining any 
differences in attrition, retention, and promotion rates of Hispanic 
enlistees compared with those of Non-Hispanic enlistees?     
2. Secondary Research Questions 
• Does citizenship or quality of education at enlistment affect first-term 
attrition, promotion, or retention?  
• Are Hispanics more likely to enlist with a body-fat waiver and do Navy 
recruits who enlist with body-fat waivers experience greater attrition?  
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• Does accession with advanced pay grade or the assignment of personnel 
into technologically advanced versus manual labor occupations differ by 
demographic group? What is the effect on promotion and retention for 
applicants who access at an advanced pay grade? 
C. DATA 
This thesis uses pre-accession data from the Personalized Recruiting for 
Immediate and Delayed Enlistment (PRIDE) system, which is merged with personnel 
data from the Defense Manpower Data Center (DMDC). Data obtained from the PRIDE 
system has not been used extensively previous to this study. Enlisted entry cohorts of 
fiscal year 2001–2009 are followed every year until fiscal year 2013, or separation. 
Longitudinal files are created to track enlisted personnel career progress during 
and after the first contract. Multivariate estimating models are used to analyze the effects 
of demographics and pre-accession factors on enlisted personnel first-term attrition, 
promotion, and re-enlistment. The sample size of the analysis data set is 348,033 active 
duty non-prior service enlistees. First-term attrition is measured at 45 months. 
D. MOTIVATION FOR THE STUDY 
Hispanic youth have a high propensity to enlist, yet remain underrepresented in 
the military (Carvalho, Krulikowski, & Marsh, 2011). This thesis will provide current 
estimates on any differences in attrition, re-enlistment, and promotion between Hispanic 
and non-Hispanic enlistees; as well as an in-depth examination of the early career and 
entry characteristics that recruits come into the Navy with, that might explain some of the 
differences in job-performance outcomes down the road. These estimates will present 
insight on enlisted Hispanic promotion rates and the Navy’s ability to retain Hispanics. 
These estimates may also present decision support for interventions to enhance the 
opportunities of a military career to a diverse group of individuals, and to successfully 
attract and retain a diverse talent pool. The study seeks to identify characteristics that lead 
to successful first-term careers and retention of Hispanic enlistees. Navy Recruiting 
Command can benefit from the identification of these characteristics as well as the 
estimates on the effects of citizenship and quality of education at enlistment for 
Hispanics.  
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E. ORGANIZATION OF THE THESIS 
The thesis is organized into six chapters. Chapter II is the background chapter, 
which provides contextual and institutional background on the issues of Hispanic 
enlistees in the Navy. It defines the Hispanic demographic and its representation in the 
U.S. population, presents information on Hispanic representation in the U.S. military, a 
cultural shift toward younger Hispanic veterans, naturalization through service in the 
armed forces, propensity to serve, and the current representation of Hispanics in the 
military. The enlistment process is addressed from pre-enlistment screening to job 
classification, and ultimately contracting into the Delayed Entry Program (DEP). The 
Background chapter then provides an overview of attrition, and promotion. Chapter III 
reviews previous studies on Hispanic attrition, promotion, and retention. Chapter IV 
presents the data sources, variable descriptions, and summary statistics. Chapter V 
outlines the multivariate analysis of promotion and retention: methodology, model 
specification, and a discussion of the results. The summary, conclusions, and 
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II. HISPANICS AND THE U.S. NAVY 
This background chapter defines the Hispanic demographic in accordance with 
the Office of Management and Budget notice, Revisions to the Standards for the 
Classification of Federal Data on Race and Ethnicity (Office of Management and Budget 
[OMB], 1997), and reports the current and projected growth rate of the Hispanic 
population in the United States. The chapter presents information on Hispanic 
representation in the military, on a cultural shift toward younger Hispanic veterans, and 
on naturalization through service in the armed forces. It also discusses the significant 
difference between Hispanics’ propensity to serve and their current representation in the 
military. The enlistment process is addressed from pre-enlistment screening to job 
classification, and ultimately contracting into the Delayed Entry Program (DEP). The 
basic eligibility requirements for enlistment in the U.S. Navy as defined by the Navy 
Enlisted Recruiting Manual and Title 10 United States Code are compared to multiple 
RAND Corporation studies and data from the National Center for Education Statistics to 
evaluate how Hispanic candidates are affected by recruiting qualifications and criteria.  
A. DEFINITION OF HISPANIC 
A Hispanic individual is defined by the U.S. Census as someone who self 
classifies as Mexican, Mexican-American, Chicano, Puerto Rican, or Cuban, as well as 
those who indicate that they are another Hispanic, Latino, or Spanish origin (Humes, 
Jones, & Ramirez, 2011). Origin is the “heritage, nationality group, lineage, or country of 
birth of the person or the person’s ancestors before their arrival in the United States” 
(Humes, Jones, & Ramirez, 2011, p. 2). Appendix A, Table 34, breaks down the growth 
of Hispanics by individual nationalities, identifying multiple countries and geographical 
regions that are associated with Hispanic ethnicity. Appendix B, Figure 8 reproduces the 
question on Hispanic origin from the 2010 Census. 
B. HISPANIC REPRESENTATION IN THE UNITED STATES 
The United States Census reports that 53 million Hispanics reside in the country 
as of July 1, 2012 (U.S. Census, 2014). U.S. Census (2014) identifies Hispanics as the 
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largest and fastest growing minority group in the United States with 17 percent of the 
2013 population reporting Hispanic ethnicity. The Hispanic populace experienced 
considerable growth between the 2000 and 2010 censuses that has been unrivaled by any 
other demographic group. Table 1 shows the Hispanic population increased by 15.2 
million people, a 43 percent increase between 2000 and 2010 (Ennis, Ríos-Vargas, & 
Albert, 2011).  
Table 1.   U.S. Population Change, 2000 to 2010 (from Ennis, 2011). 
 
 
In 2008, the U.S. Census updated the national projections of the population by 
race and Hispanic origin for the next four decades (Ortman & Guarneri, 2009). These 
projections indicate that the Hispanic population will grow to approximately 66.3 million 
people, and account for 19.4 percent of the population, by the year 2020 (Ortman & 
Guarneri, 2009). Appendix A, Table 35 presents the 2010 to 2050 U.S. Census 
projections. Ortman & Guarneri (2009) report that these projections would only differ by 
approximately 1 percent should the United States experience a significantly higher or 
lower level of net international migration. Not only is the Hispanic population in the 
United States growing, it is growing rapidly. 
While the Census reports a significant growth in the population of Hispanics in 
the United States, there has been a slight decrease in the population of Hispanics in the 
Commonwealth of Puerto Rico (D’vera, Patten, & Lopez, 2014). The population of 
Puerto Rico is notable because native-born Puerto Ricans maintain both U.S. and Puerto 
Rican citizenship and are entitled to freely enter the U.S. to reside, gain employment, or 
serve in the U.S. Armed Forces (Jones-Shafroth Act, 1917). Native-born Puerto Ricans 
residing in one of the nation’s 50 states are included in the U.S. population; however, 
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Puerto Ricans residing in the Commonwealth of Puerto Rico are not included in the U.S. 
population, despite their citizenship status.  
A 2000 Census brief reported that 3.8 million Hispanics reside in Puerto Rico, 
accounting for 99 percent of the island’s demographic (Guzman, 2001). Since the 2000 
Census, the Hispanic population in Puerto Rico has declined to approximately 3.5 million 
and, according to the Pew Research Center, poor economic conditions are expected to 
stimulate the migration of Puerto Ricans from the island to the U.S. mainland over the 
next four decades (D’Vera et al., 2014). The Commonwealth of Puerto Rico is important 
to the Department of Defense as approximately 107,500 veterans of the U.S. Armed 
Forces were born in Puerto Rico (Lee & Beckhusen, 2012). Table 2 presents the U.S. 
Census’ population projections for Puerto Rico through the year 2050; which identifies 
an anticipated decrease in population due to the expected negative migration through 
2050. The migration from the Commonwealth of Puerto Rico will have significant long-
term effects; Table 2 connects the migration from Puerto Rico with a decrease in the 
annual births in Puerto Rico from 39,000 to 25,000 by the year 2049.  
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 Table 2.   U.S. Census Bureau’s Population Projections for Puerto Rico (from Ortman & Guarneri, 2009). 
 
 8 
C. HISPANICS IN THE U.S. MILITARY 
In accordance with the Office of Management and Budget, as stated in Revisions 
to the Standards for the Classification of Federal Data on Race and Ethnicity (OMB, 
1997), the Department of Defense no longer considers Hispanic a race. The revised 
standards were implemented prior to the 2000 Census, and federal reporting has been 
mandated to record any individual who claims “Cuban, Mexican, Puerto Rican, South or 
Central American, or other Spanish culture or origin, regardless of race” as having 
Hispanic ethnicity since no later than 1 January, 2003 (OMB, 1997). Based on the revised 
reporting standards, the 2012 Demographics Report: Profile of the Military Community 
from the Office of the Deputy Assistant Secretary of Defense [OASD] (2012), reports 
that 11.3 percent of the Active Duty Armed Forces are Hispanic, while, 10.1 percent of 
the Selected Reserves are Hispanic. Table 3 presents the number and percentage of active 
duty military members by race and ethnicity. 
Table 3.   Number and Percentage of Active Duty Military Members by Race 




The U.S. Census identifies an additional 1.2 million Hispanic veterans of the U.S. 
Armed Forces, who account for 5.7 percent of the nation’s 21.5 million veterans (Lee & 
Beckhusen, 2012). Figure 1 identifies a cultural shift in which younger Hispanics are 
more likely to be veterans than those in previous generations. 
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Figure 1.  Hispanic or Latino Veteran Status and Age for the Civilian 
Population 18 Years and Older (after Lee & Beckhusen, 2012). 
 
 
D. RECRUITING FOR THE ALL-VOLUNTEER FORCE 
The increase in Hispanic representation within the general population is of great 
interest to the Department of Defense, which has been tasked by Executive Order No. 
9981 (1948) to ensure the “equality of treatment and opportunity for all persons in the 
armed services.” In 2009, the National Defense Authorization Act, seeking to further 
ensure equality for all persons in the Armed Forces, established the Military Leadership 
Diversity Commission, which has recommended that Congress revise Title 10, Section 
113 to:  
Require the Office of the Secretary of Defense to develop a standard set of 
strategic metrics and benchmarks to track progress toward the goal of 
having a dynamic and sustainable 20–30-year pipeline that yields (1) an 
officer and enlisted corps that reflects the eligible U.S. population across 
all Service communities and ranks. (MLDC, 2011, p. 125) 
The Military Leadership Diversity Commission is requesting that Congress intervene to 
ensure that the nation’s military reflects the demographic realities of the nation. 
While Hispanic representation in the U.S. military has increased over the last 
decades, the number of Hispanics enlisting in the military has not increased at a rate 
comparable to the growth of Hispanics in the civilian population. In fiscal year 1978, the 
6.1 percent Hispanic representation of accessions in the military mirrored the equivalent 
age group in the civilian population (Office of the Undersecretary of Defense [OUSD], 
2013). The most current data from the Department of Defense, for the fiscal year 2012, 
indicates that Hispanics now account for 20.7 percent of 18- to 24-year old, civilian, non-
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prior service applicants; yet, only 16.9 percent of all Department of Defense non-prior 
service accessions aged 18 to 24 are of Hispanic ethnicity (OUSD, 2013). Table 4 
compares the growth in the crucial market of 18-to-24-year-old Hispanic civilians to the 
accessions of 18-to-24-year-old Hispanics, by military service.  
Table 4.   Hispanic Non-Prior Service (NPS) Active Component Enlisted 
Accessions by Service with Civilian Comparison Group, FY 03–12 
(from Office of the Undersecretary of Defense, 2013).  
 
 
Table 4 identifies a concerning and significant decline in 18 to 24 year old 
Hispanic non-prior service accessions for the U.S. Navy in fiscal year 2012, a drop which 
none of the other services experienced. 
The Navy needs a large and diverse applicant pool in order to enlist, promote, and 
retain the best service members in support of national security. OUSD (2013) identifies 
the Navy as one of the least popular military branches for Hispanic enlisted applicants. In 
2012, 13.1 percent (8,494) of the Navy’s enlisted applicants were of Hispanic ethnicity, 
compared to 14.8 percent (14,338) for the Army, 22.5 percent (10,362) for the Marine 
Corps, and 16.3 percent (7,904) for the Air Force. OUSD (2013) also reported that 
Hispanic enlisted applicants for the Navy are, however, more likely to access onto active 
duty than are Army or Marine Corps applicants. Navy recruiters convert 68.8 percent of 
Hispanic applicants into enlisted accessions, compared to 59 percent for the Army and 
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60.3 percent for the Marine Corps. On the other hand, 69.4 percent of Air Force 
applicants eventually become active duty accessions. 
1. Navy Enlistment Eligibility, Procedures, and Criteria 
In fiscal year 2012, the Navy recruited 36,329 enlisted service members for active 
duty (Kapp, 2013). Navy Recruiting Command is split between Region East and Region 
West, with each region consisting of 13 Navy Recruiting Districts (NRD). Each NRD 
maintains numerous Navy Recruiting Stations (NRS) where production recruiters divide 
territory by zip codes and seek out enlisted applicants who meet specified mental, moral 
and physical standards. The target market with the highest propensity to enlist consists of 
high school seniors and high school graduates between the ages of 17 and 22. The service 
branch that contracts a qualified applicant is often the first branch to contact the applicant 
and, therefore, it is the production recruiter’s duty to contact as many applicants as 
possible and to develop a broad referral base. 
When a recruiter and an applicant make first contact, the recruiter performs a pre-
enlistment screening utilizing a standard background questionnaire to gather relevant 
enlistment information and to ascertain potentially disqualifying conditions. Volume II of 
the Navy Recruiting Manual: Enlisted, CRUITMAN-ENL 1130.8J (U.S. Navy, 2011) 
identifies basic eligibility requirements and mandatory rejections. A RAND study 
prepared for the Office of the Secretary of Defense, examines how the basic eligibility 
requirements for military service impact Hispanic enlistments by disproportionately 
disqualifying Hispanics (Asch, Buck, Klerman, Kleykamp, & Loughran, 2009). The 
enlistment eligibility requirements that result in the most disqualifications of Hispanic 
applicants are a failure to meet body composition standards, the requirement for a high 
school diploma, and poor scores on the Armed Forces Vocational Aptitude Battery 
(ASVAB) test. 
Volume II of the Enlisted Navy Recruiting Manual states that “excess body fat 
and/or the inability to pass the Navy’s physical fitness assessment are detrimental to 
health, longevity, and stamina, and detract from good military appearance” (U.S. Navy, 
2011, p. 91). This requirement is based on a cultural view that service members need to 
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be fit for the fight, and that good military appearance is equated with productivity and 
order. The Navy requires applicants to meet weight restrictions based the individuals’ 
height, and allows those who exceed weight standards to enlist if they meet a body-fat 
composition of 22 percent for males and 33 percent for female applicants. These body 
composition standards adversely affect Hispanics, with a RAND study deducing that, 
Hispanics are considerably heavier than others: on average, Hispanic 
males weigh almost ten pounds more than white males. Seventy-nine to 91 
percent of white males meet the service weight standards (weight 
standards vary by service), compared with only 71 to 88 percent of 
Hispanic males. Among females, the percentage who meets the weight 
standards is even lower; 63 to 82 percent of white females meet the 
standards, compared with only 49 to 71 percent of Hispanic females. 
(Asch, Buck, et al., 2009, p. 20) 
The Navy, could at its discretion, waiver applicants with body-fat composition of 
up to 25 percent for males and 36 percent for females; however, applicants accessed with 
body-fat waivers are required to meet the Navy’s weight or body-fat standard prior to 
graduation from Recruit Training Command (RTC), and body-fat waivers are not 
routinely sanctioned. The PRIDE data set used by this thesis only contains observations 
of body-fat waivers that were authorized in FY 08–09. Table 5 reproduces the height and 
weight standards from the Navy Recruiting Manual, identifying the maximum weight for 
a given applicant’s height.  
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Table 5.   U.S. Navy Height and Weight Standards (from U.S. Navy, 2011). 
 
 
For enlistment eligibility, a Navy applicant must be a Tier 1 High School Diploma 
Graduate (HSDG), or pending available quotas for non-Tier 1 enlistment, meet the 
requirements for Tier 2 High School Graduate (HSG) or Tier 3 Less than High School 
Diploma or Credential, Non-High School Graduate (NHSG). Each Navy Recruiting 
District employs an Educational Specialist who is responsible to the NRD Commanding 
Officer to ensure that the educational status (Tier Level/ Educational Code) of applicants 
are properly evaluated and assigned based on “applicant interviews, education documents 
provided, the education methodology used to facilitate the learning experience and 
education code definitions” that are listed in volume II, of the Navy Enlisted Recruiting 
Manual (U.S. Navy, 2011). Since 2008, Tier 1 education has progressed to include a 
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more liberal classification, and this classification is subject to change with evolving 
research on attrition rates. Typical Tier 1 applicants possess a High School Diploma from 
a “public or private 12-year, ‘traditional,’ credit-based day program of classroom 
instruction” or 15 college credits, 22 quarter hours, or 675 clock-hour credits in 100 
series or above coursework or postsecondary education (U.S. Navy, 2011). In accordance 
with current educational standards in the 1130.8J, Adult/Alternative Diploma Graduates, 
Charter School Graduates, Home School Graduates, some Job Corps graduates, and 
applicants who have satisfied all requirements for graduation but have failed to pass state 
exit exams can also be designated as Tier 1 (U.S. Navy, 2011). 
Department of Defense Instruction 1145.01 (2014) limits the number of non-Tier 
1 high school diploma graduates that can enlist in the military to a maximum of 10 
percent per fiscal year, “based on the relationship between education credentials and first-
term attrition (adverse separation) rates.” The authority to recruit non-Tier 1 accessions 
falls under Section 520 of Title 10, United States Code, which authorizes the enlistment 
of alternative high school credential holders (Tier 2) and non-high school graduates (Tier 
3)  if the enlistment of such applicants are required “to meet established strength 
requirements” (Limitation on Enlistment, 1988). Tier 2 applicants typically possess a 
test-based high school credential, such as the General Educational Development (GED) 
Certificate of High School Equivalency. Applicants who have completed the National 
Guard Youth Challenge Program, have received an attendance-based high school 
certificate, or have completed a 6-month vocational-technical program and 11 years of 
secondary education may also be designated as Tier 2 for enlistment. Tier 3 applicants 
are not high school graduates or holders of any recognized alternative credential (U.S. 
Navy, 2011). The enlistment of Tier 2 and 3 applicants requires an Armed Forces 
Qualification Test (AFQT) score of 50 or greater on the ASVAB, and additional 
statements of personal reference (Appendix B, Figure 9). Tier 2 and 3 applicants also 
require significantly more recruiter effort and time compared to Tier 1 applicants. 
Additionally, non-Tier 1 applicants who successfully enlist into the Navy are required to 
complete the Delayed Entry Program (DEP) Personal Qualification Standard (PQS) and 
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to retain in DEP for a minimum of 90 days prior to shipping to Recruit Training 
Command (RTC). 
Understanding the educational requirements and the difficulty faced by non-
traditional high school diploma graduates are important as the RAND study, What 
Factors Affect the Military Enlistment of Hispanic Youth? A Look at Enlistment 
Qualifications (Asch et al., 2005), finds that Hispanics are significantly less likely to 
graduate from high school than non-Hispanics. Figure 2 reproduces the 2001 high school 
dropout statistics and identifies 31.6 percent of Hispanics aged 16 to 24 years old as 
dropouts (Asch et al., 2005). The most current data available from the National Center for 
Education Statistics [NCES] (2014) identifies a large reduction in the number of high 
school dropouts over the last decade; however, Hispanics are still significantly more 
likely to be dropouts than non-Hispanics. Figure 3 presents the 2012 high school dropout 
percentages, identifying 12.7 percent of the Hispanic 16-to-24 year-old population as 
dropouts, compared to 7.5 percent for Blacks, and 4.3 percent for Whites. These high 
school dropout percentages do not include individuals who possess the GED Certificate 
of High School Equivalency. 
Figure 2.  2001 High School Dropout Percentage by Demographic, Ages 16–





Figure 4.  AFQT Test Score Categories (from U.S. Navy, 2011) 
 
 




Propensity to serve in the U.S. military varies amongst both citizens and recent 
immigrants. With the population of Hispanics expected to grow from 54 million to 66.3 
million people by the year 2020, one plausible appeal for the enlistment of non-citizen 
Hispanics to serve in the U.S. military may be an expedited naturalization process 
(Ortman & Guarneri, 2009). Immigration and Nationality Act 328 is a program that 
incentivizes the enlistment of non-citizens residing in the U.S. to serve in the U.S. 
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After a preliminary interview to establish basic eligibility requirements, a 
potentially qualified applicant is given the Enlisted Screening Test (EST) to verify that 
the applicant meets intellectual requirements. Recruiters perform in-depth interviews with 
individuals who pass the EST and politely inform those applicants who do not closely 
meet the passing score that they are ineligible for naval service. During the interview 
process the recruiter and the applicant develop rapport, identify the underlying needs of 
the applicant, overcome concerns, and develop a mutually agreed plan for moving 
forward with the enlistment process. The recruiter solicits referrals and seeks to create an 
ongoing referral base with both qualified and unqualified applicants.  
Qualified applicants are scheduled for processing at the local Military Entrance 
Processing Station (MEPS). Processing includes taking the Armed Forces Vocational 
Aptitude Battery (ASVAB), a medical examination, job classification, and contracting. 
The “Production ASVAB” is given at MEPS. However, the ASVAB test is often 
completed at an earlier date, with some applicants completing the “Student ASVAB” 
during their junior or senior year of high school. The ASVAB score is valid for two 
years. Prior to an applicant completing a medical examination at MEPS, all required 
paperwork, medical records, waivers and parental authorization as applicable must be 
submitted. Once the approval to test or “floor the applicant” has been received the 
applicant is scheduled for testing through the Navy liaison office. All medical 
examinations for enlistment must be completed at a Military Entrance Processing Station 
(MEPS), with the exception of applicants who process in Japan, Guam, or Europe and 
use local Military Treatment Facilities (MTFs). MEPS, along with authorized MTFs 
overseas are tasked with performing quality control on military applicants, ensuring that 
only those individuals fit to fight are permitted to obligate themselves for military service 
(U.S. Navy, 2011).   
2. Job Classification 
Eligible applicants who have passed physical, mental, and initial background 
screenings then interview with an enlisted classifier who is responsible for manning 
ratings with qualified individuals. The classifier seeks to find a mutually beneficial 
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agreement between the applicant and the Navy on the rating assignment. However, 
factors such as physical and mental requirements, as well as civil, and drug waivers can 
affect the ratings an applicant is qualified for. Additionally, the classifier is limited by 
rating availability and the requirement to meet shipping goals, as well as the goals for 
various programs, such as Full-Time-Support, National Call to Service 2/2/4, and New 
Accession Training/ Non-Prior Service Basic. The availability of monetary bonuses and 
advanced pay grade are often used for “skill channeling,” that is, to incentivize the recruit 
to accept the rating that is the highest priority to the Navy. A monetary bonus requires a 
12-month extension, and the ratings that offer advanced pay grades require a five- or six-
year contract. Ratings in the nuclear power, special operations, and special warfare fields, 
as well as the Cryptologic Technician Interpretive (Linguist) rating, require additional 
testing before final classification. U.S. Navy (2011) provides guidance on eligibility for 
enlistment with advanced pay grade for applicants with college credit, experience in high 
school JROTC, the Young Marines, the Navy Sea Cadet Corps, and awardees of the 
Eagle Scout, Girl Scout Gold or Civil Air Patrol Billy Mitchell Award. 
3. The Enlistment Contract and the Delayed Entry Program 
The enlistment contract is completed by the applicant and classifier and discloses 
in writing the Navy rating/program guarantee, the service obligation length, and any 
bonus amount or additional guarantees. These guarantees are dependent on the applicant 
maintaining their eligibility for the program, and for the Navy, as well as the successful 
completion of any shipping requirements prior to RTC. The applicant participates in a 
final interview regarding their mental, moral and physical background and then 
completes the oath of enlistment. Once this oath has been completed, the applicant is 
fingerprinted and signs their Delayed Entry Program (DEP) enlistment contract. The DEP 
enlistment contract identifies the day that the new DEP recruit will report back to MEPS 
for the final enlistment oath, signing of the enlistment contract, and shipping to RTC. 
The Delayed Entry Program places Navy applicants into the status of “DEP 
recruit.” A DEP recruit has not yet fully affiliated with the Navy, and is classified as a 
civilian; however, the time spent in DEP will count toward the DEP recruit’s Individual 
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Ready Reserve (IRR) obligation. All enlisting service members incur an 8 year 
mandatory service obligation that can be served on active duty, the Selected Reserve, or 
the IRR. IRR members do not drill or receive pay, but they are required to maintain their 
service uniforms and a valid recall once they separate from an active duty or Selected 
Reserve status.  
As a DEP recruit, prospective sailors begin their orientation to naval service, to 
include basic military drill and familiarization training on subjects such as the chain of 
command, service terminology, shipboard life, and what to expect upon arrival at RTC. 
Volume V of the Navy enlisted recruiting manual authorize DEP recruits to retain in DEP 
for up to 365 days, with some high school senior DEP recruits being authorized a 
maximum of 455 days (U.S. Navy, 2011). During this transitory period the Navy 
recruiter maintains a professional relationship with the prospective sailor, serving as a 
mentor to ensure the DEP recruit maintains their enthusiasm, and eligibility. Prior to 
shipping to RTC, DEP recruits are required to pass a drug test, meet height and weight 
standards, and to have no pending civil infractions. DEP mentoring is expected to support 
individuals voluntarily participating in an Initial Fitness Assessment (IFA) prior to 
shipping to RTC as well the solicitation of Navy-eligible referrals (U.S. Navy, 2011). 
U.S. Navy (2011) explains how a DEP recruit can be advanced in pay grade for referring 
individuals who assess into the Navy, as well as for completing the DEP Personal 
Qualification Standard (PQS), and passing a PQS based exam and the IFA at RTC.  
E. ATTRITION 
Attrition occurs when individuals who have signed an enlistment contract 
obligating themselves to the Navy for a specified period of time fail to complete the full 
term of their enlistment contract due to separation from military service. Attrition can 
occur prior to commencing active duty service while a prospective sailor is in the 
Delayed Entry Program or at any point during the contracted enlistment period. 
Department of Defense Form 4/1, the Enlistment Contract for service in the Armed 
Forces of the United States, requires enlistees to confirm their date of report for active 
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duty, the period of active duty obligation by years and weeks, as well as the requirement 
for all enlistees to incur an 8-year military service obligation. 
1. DEP Attrition 
An early attrition study (Lane, 2006) reports the average Navy DEP attrition rate 
as 16 to 23 percent. Each loss from DEP must be replaced with a new recruit at an 
additional cost. Data provided to Lane by Navy Personnel Research, Studies, and 
Technology, and Commander Navy Recruiting Command presents the cost estimate of 
one Navy recruit at just over $13,000 in FY 03, approximately double the $6,700 
recruiting costs in FY 98 (Lane, 2006). 
Managing DEP attrition is important in order to reduce recruiting costs and to 
ensure a steady inventory of new recruits to fill training seats and ultimately man the 
fleet. A DEP recruit who attrites close to their shipping date and is not replaced, results in 
a fleet manning shortage, and wasted training capability. There may be one benefit of 
DEP attrition, as the cost of replacing a DEP attrite is significantly cheaper than first-term 
attrition. Separating recruits with a low desire to serve in the Navy may increase the 
average buy-in and productivity of first-term enlistees. DEP attrition may therefore serve 
a valuable purpose by separating low buy-in enlistees before they become an even 
costlier investment, or a burden on otherwise productive work centers. 
2. First-Term attrition 
 First-term attrition measured at 48 months of service has been steadily declining 
in the Navy, from an estimated 41 percent in fiscal year 2000, to approximately 23 
percent at the end of fiscal year 2014 (CNA, 2014, p.15). Hispanics are leading the 
decline in first-term attrition rates. Table 7 presents the first-term attrition rates for 
Hispanic and Non-Hispanic enlistees, with Hispanics possessing lower first-term attrition 
rates than non-Hispanics for fiscal years 2000 to 2014.  
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Table 7.   48-Month First-Term Attrition by Ethnicity, FY 00–14 (from Center 
for Naval Analysis, 2014). 
 
 
Analysis by CNA Corporation provides insight on the differences in first-term 
attrition for Navy enlistees who contract with four-, five-, and six-year obligations. Table 
8 shows that individuals with a four-year military service obligation are one to two 
percent more likely to attrite in the first 48 months than an individual who with a five- or 
six-year military service obligation (CNA, 2014). The four-, five-, and six-year obligation 
is measured at both the initial enlistment years of active duty obligation (Table 8) and at 
the service member’s 12 months of service point (Table 9) as a service member’s 
obligation can change early in their enlistment if they are reclassified in boot camp, or 
“A” school. An enlistee’s service obligation may also change if the enlistee fails or is 
disciplinarily removed from training and sent to the fleet undesignated. As of fiscal year 




Table 8.   48-Month First-Term Attrition. 4-Quarter Moving Average by Initial 




Table 9.   48-Month First-Term Attrition. 4-Quarter Moving Average by 






The Navy decides to promote sailors based on their current and past performance 
and the Navy’s current needs. Advancement to E4, E5, and E6 occurs when an eligible 
service member exceeds a “Final Multiple Score” (FMS) assigned to their rating. To be 
eligible for advancement, service members must meet a minimum amount of time in their 
present rate, be recommended for promotion by their commanding officer, and pass the 
last bi-annual physical fitness assessment. The most recent change to the FMS calculation 
was released in NAVADMIN 114/14 and is presented in Appendix A, Table 36.  
The FMS is comprised of points for service in pay grade, previous exam passed 
not advanced, a competitive examination that tests rating specific and basic military 
knowledge, performance mark average, awards, accredited degrees, and points for 
completing an individual augmentee tour. Eligible service members compete for 
advancement in bi-annual promotion cycles. The FMS system is intended to promote the 
best candidates based on knowledge, performance, and experience. Effective promotion 
or “pay” date for E4 to E6 selectees is based on a selectees standing amongst other 
selectees. As of fiscal year 2011, 3 percent of selectees are promoted per month for 5 
months, with the remaining 85 percent of the selectees promoted in the last increment.  
G. SUMMARY 
Hispanics are the fastest growing demographic group in the United States (U.S. 
Census, 2014). While Hispanic youth show higher propensity to serve in the military than 
other demographic groups, they do not always perform as well in long-term career 
outcomes. The many rules and policies that shape the enlistment process and the career 
path of Navy enlisted personnel highlighted in this chapter represent points of interest 
that deserve examining when conducting a study on factors that can explain the 
differences in job performance of different demographic groups. This thesis will focus on 




III. LITERATURE REVIEW 
This literature review addresses the most relevant and current studies on the 
performance, attrition, and retention of Hispanic enlistees. The review focuses on studies 
of DEP and first-term attrition. 
A. DELAYED ENTRY PROGRAM ATTRITION 
The 2005 RAND study titled Success of First-Term Soldiers: The Effects of 
Recruiting Practices and Recruit Characteristics (Buddin, 2005) analyzes DEP attrition 
in the U.S. Army using data from the Enhanced Applicant File (EAF), the Enlisted 
Master File, Army Training Requirements and Resources System, USAREC recruiting 
information, and the Bureau of Labor Statistics. The EAF is the Army’s applicant and 
enlistee pre-accession database, and it is similar to the PRIDE system in the U.S. Navy. 
In analyzing DEP attrition Buddin uses data on all non-prior service enlisted personnel 
who swore an oath and signed DEP contracts between FY 95–01. The sample size is 
approximately 550,000 observations. To examine the effect of various factors affecting 
DEP attrition, the study uses multivariate probit regression analysis.  
Buddin’s DEP attrition study analyzes several variables that might explain 
variation in the recruitment and attrition of Hispanics. The multivariate model employed 
by the 2005 study allows for an interpretation of variables that the Military Enlistment of 
Hispanic Youth: Obstacles and Opportunities (Asch, Buck, et al., 2009) study identifies 
as the most significant disqualifiers of Hispanics from service in the armed forces; 
namely, a failure to meet body composition standards, the requirement for a high school 
diploma, and poor scores on the Armed Forces Vocational Aptitude Battery. Table 10 
reproduces Buddin’s regression results for factors affecting DEP attrition; including the 




Table 10.   Regression Results for Factors Affecting DEP Attrition 
(after Buddin, 2005). 
 
 
In Table 10 the variable “Overweight” is found to be statistically significant at the 5 
percent confidence level, with overweight DEP recruits being 2.41 percentage points more 
likely to attrite from DEP than recruits who meet body composition standards, ceteris 
paribus. The Navy Recruiting Manual: Enlisted, CRUITMAN-ENL 1130.8J Volume V 
(U.S. Navy, 2011), states that “Future Sailors will be advised of the NRC Fitness and 
Nutrition plan, as well as the Navy’s height/weight and body fat standards during the 72 
Hour indoctrination,” which is to occur within 72 hours of signing the DEP enlistment 
contract. Additional recruiter mentoring should occur for enlistees who struggle with 
weight management as DEP recruits who fail to maintain body composition standards 
cannot be shipped to recruit training (U.S. Navy, 2011). Hispanic DEP recruits may require 
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greater weight management mentoring as a 2009 RAND study finds Hispanics to be 
“considerably heavier” than non-Hispanics (Asch, Buck, et al., 2009, p. 20). 
Regression analysis results from Buddin (2005) find the aptitude variable 
“AFQT” to be statistically significant, possessing a small positive effect in reducing DEP 
attrition. However, the AFQT mean effect of 0.0003 (Table 10), connotes that a 30 point 
increase in the AFQT percentile score would only reduce the probability of DEP recruit 
attrition by 0.9 percentage points, ceteris paribus. The GED variable is found to be 
statistically insignificant in Table 10. 
In analyzing factors representative of the recruiting environment Buddin drew on 
what Navy Recruiters refer to as “Mission Day Wonders.” These are applicants who 
contract on the last days of the recruiting month and are more likely to be border line in 
regards to aptitude and/or weight, and may be waiting on a motivated district seeking 
goal at the end of the month, i.e., mission day, to get their education waiver processed. 
Recruiters do in fact face unusual pressures to sign contracts late in the month if they, 
their station, their zone, or their district is short on goal, and it is likely that these 
applicants may possess lower educational credentials, test score categories, and/or a 
borderline body composition. These are traits that the Asch, Buck, et al. (2009) study 
reports are more likely to characterize Hispanic applicants than non-Hispanic applicants.  
The Asch, Buck, et al. (2009) study finds that less than 50 percent of 17 to 21 year 
old Hispanics who are not currently attending school possess both a high school diploma 
and a minimum AFQT score of 31 (Asch, Buck,  et al., 2009, p. 32). The Navy requires a 
minimum AFQT score of 35 for active duty and 31 for the selected reserve for high 
school diploma graduates. The National Center for Education Statistics reports that the 
Hispanic high school dropout rate was 12.7 percent in 2012 compared to 7 percent and 
4.3 percent for non-Hispanic Blacks and Whites. The higher percentage of high school 
dropouts equates to a greater proportion of Hispanics than non-Hispanics who may 
require a mission day waiver or may not qualify for enlistment at all. In Table 10 the 
“Contract in last 5 days of month” variable indicates that a DEP recruit is 1.5 percentage 
points more likely to attrite from DEP if they are recruited in the last recruiting week of 
the month, ceteris paribus. The “Contract on the last day of month” variable indicates that 
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a DEP recruit is 2.5 percentage points more likely to attrite from DEP if they are 
recruited on the last recruiting day of the month, compared to DEP recruits who contract 
in the first three recruiting weeks, ceteris paribus. However, it is also possible that the 
“Contract in last 5 days of month” and “Contract on the last day of month” variables 
capture other unobserved traits such as motivation or ability.  
Overall, Buddin (2005) finds Hispanics are less likely to attrite from DEP than 
other race/ethnicities, with the exception of Asians. Buddin identifies the DEP attrition 
rate for Hispanics as approximately 13 percent compared to 12 percent for Asians, 14 
percent for African Americans, and 15 percent for white non-Hispanics (Buddin, 2005, 
p. 25). Figure 6 reproduces the differences in DEP attrition by race/ethnicity. 
Figure 6.  Differences in DEP Attrition by Gender and Race/Ethnicity 




B. FIRST-TERM ATTRITION 
First-term attrition occurs when service members enter active duty, and then fail 
to complete their initial term of service obligation. For the scope of this thesis, first-term 
attrition is based on separation within the first 45 months of service.  
The 2004 CNA study titled Predictors of Attrition: Attitudes, Behaviors, and 
Educational Characteristics (Wenger & Hodari, 2004) analyzes the effects of non-
cognitive factors as well as race and ethnicity on first-term attrition. Logit regression 
models are estimated on a sample of 56,576 service members across the Army, Navy, Air 
Force, and Marine Corps. The sample includes 46,570 individuals who are classified as 
high school diploma graduates, and 10,006 individuals classified as non-high school 
diploma graduates. Data utilized includes responses to a CNA “Survey of Recruit’s 
Education and Background” that was given to 65,000 recruits between March 1999 and 
February 2000. The survey provided information on non-cognitive and behavioral 
characteristics of new recruits. Information from the CNA surveys was merged with 
personnel data from the Defense Manpower Data Center (DMDC).  
The regression results from the 2004 CNA study provide the marginal effect of 
being both a Hispanic high school diploma graduate and a Hispanic non-high school 
diploma graduate on first-term attrition at 36 months. Table 11 reproduces the regression 
results for HSDGs and reports that Hispanics have a first-term attrition rate that is 4.6 
percentage points lower than that of a white non-Hispanic HSDG, ceteris paribus. 10.4 
percent of the HSDG sample is classified as Hispanic and the results are statistically 
significant at the 10 percent confidence level. Public school graduate (HSDG) is the 
omitted education category. 
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Table 11.   Regression Results, HSDGs, First-Term Attrition 
(after Wenger & Hodari, 2004).  
 
 
Table 12 presents the regression results for NHSDGs, and finds Hispanics have a 
first-term attrition rate that is 4.7 percentage points lower than a white non-Hispanic 
NHSDG, ceteris paribus.  
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Table 12.   Regression Results, NHSDGs, First-Term Attrition 
(after Wenger & Hodari, 2004). 
 
 
Hispanics account for 11.7 percent of the NHSDG sample. Dropout (NHSDG) is the 
omitted education category. The regression results for NHSDGs in Table 12 find that 
Hispanic NHSDGs are significantly less likely than White or Black non-Hispanic 
NHSDGs to attrite during the first 36 months of enlistment.  
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C. PROMOTION AND RETENTION 
The promotion and retention of Hispanics is examined in a study titled U.S. Navy 
Promotion and Retention by Race and Sex (Golan, Greene, & Perloff, 2010). The authors 
apply a two-step decision model using recursive bivariate probit specification to estimate 
how promotion and retention rates for Navy enlisted personnel vary by race and ethnicity. 
It is important to note that the study uses three dummy variables for race, as the study 
includes a period where the Navy classified Hispanics as a race, rather than an ethnicity. 
An individual in the study can only be classified as one race such as White or Hispanic, 
whereas current demographic reporting standards allow an individual to be classified as 
racially White and ethnically Hispanic.  
The authors utilize two equations to represent the Navy’s decision to promote a 
sailor, and the sailor’s decision on whether to remain on active duty or separate. 
Promotions from E4 to E7 are evaluated using data provided by Navy Personnel 
Research, Studies and Technology that includes nearly all Navy enlisted personnel 
serving from Jan 1997 to May 2008. The authors were required to drop approximately 
one seventh of the observations due to missing data. Figure 7 reproduces the bivariate 
probit model employed. 
Figure 7.  Bivariate Probit Model utilized for Promotion and Retention by Race 





In Figure 7, Yil is a binary variable that equals 1 if the service member is 
promoted and 0 if the sailor is not advanced. Yi2 is a binary variable that equals 1 if the 
sailor extends or re-enlists in the Navy and equals 0 if the sailor separates. The second 
equation reflects that a sailor’s decision to retain or separate is influenced by whether the 
sailor has been promoted. The authors provide only one occupational specialty, 
administrative personnel. Table 13 reproduces the bivariate estimation results for sailors 
designated as administrative personnel.  
Table 13.   Bivariate Probit Estimation Results for Administrative Personnel 
(after Golan et al., 2010). 
 
 
The results indicate that Hispanics in pay grades E4, E5, and E6 are less likely to promote 
than any other race or ethnicity in the Navy. Hispanics are found to be more likely to 
retain than white sailors in pay grade E6. Bold coefficients in Table 13 are statistically 
significant at the 5 percent level of confidence.  
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The Golan et al. (2010) study conducts simulations to show the effects of the race 
variables on predicted promotion and retention rates. The authors separate the periods 
before and after the 9/11 attacks as the probability of promotion and retention may have 
been significantly altered by the event. Table 14 presents how the predicted probability of 
promotion and retention for an E5 varies amongst race coefficients and non-racial 
characteristics. 
Table 14.   Simulations for Predicted Probabilities (percent) by Race for E5 
(after Golan et al., 2010). 
 
 
Characteristics other than race are assigned to coefficients in order to separate the 
contribution of coefficients. The study states that the contribution of coefficients “may 
capture unequal evaluations for promotion by superiors, and characteristics to the actual 
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differences in probabilities across demographic groups” (Golan et al., 2010, p. 19). This 
simulation allows the authors to determine how Hispanics would fare if they possessed 
the same coefficients as whites, as well as how Hispanics would fare if they had the same 
demographic (non-racial) characteristics as whites but their own coefficients.  
A sailor with Hispanic coefficients and characteristics is estimated to have a 31.9 
percent probability of advancement from E5 to E6 in the pre-9/11 period. Sailors with 
white coefficients and characteristics are estimated to be 5.7 percent more likely to be 
promoted to E6 and 2.1 percent less likely to retain than Hispanic sailors. Applying the 
demographic characteristics of Hispanics to white coefficients increases the probability of 
a promotion to 43 percent in the pre-9/11 period; an 11.1 percent increase in the 
probability of promotion compared to Hispanic coefficients/characteristics. The authors 
state that the difference in the coefficients may suggest that “Hispanics’ superior average 
characteristic cut half the difference in promotion probabilities due to unequal treatment 
by supervisors” (Golan et al., 2010, p. 20). While prior to 9/11 the difference between 
white and Hispanic characteristics (White coefficients with Hispanic characteristics) is    
-5.4 percentage points, the post-9/11 difference increased to +4.7 percentage points. 
Significant changes in the non-racial characteristics of the Hispanics group are described 
as “so large that they swamp the coefficient effects that go in the other direction” (Golan 
et al., 2010, p.20). Demographic characteristics of Hispanics may no longer be as 
desirable partially due to changes in the Navy’s FMS calculation. Appendix Table 37 
presents NAVADMIN 301/07, which added education points to the Final Multiple Score 
calculation in 2007 for 2- and 4-year accredited degrees. Notable changes to the Navy’s 
FMS since the Golan et al. study are presented in Appendix A, Tables 36 and 38.  
The 2010 study finds Hispanics less likely to promote in the Navy than any other 
demographic, with the exception of the promotion of black sailors to E4 and E6 prior to 
9/11. Table 15 presents the promotion probabilities by pay grade and race before and 
after 9/11.  
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Table 15.   Promotion Probabilities by Pay Grade and Race 
(after Golan et al., 2010).  
 
 
The estimates in Table 15 reflect a decline in promotion during the war period, 
largely due to a significant drawdown of Navy personnel prior to the attack, and the 
sudden increase in recruiting new accessions and the activation of reserve forces post-
9/11. Regardless of the fluctuating end strength, Hispanics experienced a greater decline 
in promotion rates than any other demographic group. Post-9/11 a Hispanic sailor is 8.9, 
8.7, and 9.7 percent less likely to promote to E5, E6, and E7, than a white non-Hispanic 
sailor.  
D. SUMMARY 
The lower DEP attrition rates observed for Hispanics (Buddin, 2005) suggests that 
Hispanics who enter active duty may possess a greater level of buy-in to the Navy, and 
that the Navy should direct significant recruiting efforts in Hispanic communities. 
Wenger & Hodari (2004) find Hispanics have a first-term attrition rate that is 
significantly lower than White non-Hispanic enlistees. With a limited quota of non-Tier 1 
enlistments, the Navy would benefit from providing Hispanic NHDGs preference. 
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Regardless of slower promotion rates, Golan et al. (2010) finds Hispanics choosing to 
stay Navy at a greater rate than their white non-Hispanic peers.  
This thesis examines how entry characteristics of recruits might affect the job 
performance of Hispanic and non-Hispanic enlistees. The studies reviewed in this chapter 
provide insight into sets of variables that have been shown previously to explain any 
differences in job performance among demographic groups, and it presents a starting 
point for the multivariate analysis modeling approach that will be taken by this thesis. 
This thesis uses a rich data set to try to capture all the important factors that have been 
previously identified as relevant to explaining variations in attrition, promotion, and 
retention outcomes.  
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IV. DATA DESCRIPTION AND SUMMARY STATISTICS 
A. DATA SOURCE 
This thesis merges pre-accession data on enlisted Navy recruits for fiscal years 
2001 to 2009 from the Navy’s Personalized Recruiting for Immediate and Delayed 
Enlistment (PRIDE) system, with personnel data from the Defense Manpower Data 
Center (DMDC). PRIDE is a system utilized by Navy Recruiting Command (NRC) to 
assist in the recruitment and assignment of future sailors. PRIDE enables NRC personnel 
to track each applicant’s personal information to include factors such as demographics, 
education, enlistment program, mental and moral background, and physical 
characteristics. The PRIDE system provides information on each applicant’s 
qualifications which assists the classification of qualified applicants into Navy ratings 
(jobs) in accordance with the applicant’s desires and the needs of the Navy.  
DMDC is the primary Department of Defense personnel and information 
management resource. DMDC maintains vast archives of Department of Defense data to 
include monthly and annual records of military personnel demographics, training, job 
assignment, promotion, and retention outcomes for the years a service member is on 
active duty. 
1. Full Data Set 
The PRIDE data set includes 768,554 observations on individuals who enlisted 
into the Navy’s Delayed Entry Program (DEP) in fiscal years 1998 to 2012. The 768,554 
observations include active duty, reserve, and full time support accessions, as well as 
many individuals who attrite prior to reporting to Recruit Training Command (RTC) for 
basic training. The DMDC data set used by this thesis includes 361,222 observations of 
active duty Navy enlistees who reported for basic training in FY 2001 to 2009. The 
DMDC data set provides longitudinal information on these enlistees until the end of FY 
2013 or the service member separates. 
 Cohorts are created for non-prior service active duty individuals who 
enlisted in FY 2001 through 2009. Observations on individuals who enlist outside of FY 
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2001–2009 are dropped. Also, 7,737 prior Navy and other service veterans who enlisted 
in the Navy during this period are dropped, along with 8,907 National Call to Service 
enlistees, and 15,918 Non-Prior Service Basic enlistees. National Call to Service and 
Non-Prior Service Basic are Navy Reserve programs, with National Call to Service 
accessions serving two years on active duty and then affiliating with the reserve 
component for six years. Variables are generated to identify gender, marital status, 
number of dependents, occupational rating group, race, ethnicity, age at DEP, age at 
enlistment, education, citizenship, DEP PQS status, accession with an advanced pay 
grade, body fat waiver, AFQT, ASVAB line scores, enlistment bonus, and enlistment 
bonus value. The cleaned PRIDE data set includes 452,041 observations. Individuals in 
the DMDC data set are compared to those in the PRIDE data set and the data sets are 
cleaned to drop duplicate variables and variables with no recorded observations.  
The PRIDE and DMDC data sets are merged to create longitudinal files which 
track enlisted personnel career progress during and after the first contract. There were 
360,033 PRIDE observations for FY 01–09 that were merged with 361,222 DMDC 
observations for FY 01–09, yielding a 99.67% merge success rate. For 4,666 individuals 
(1.3 percent of the merged data set), the separation date is prior to the enlistment date. 
Reviewing these observations, the majority is found to have been prior service recruits, 
but which were not labeled as prior service by the DMDC or PRIDE data sets. These 
4,666 observations are dropped from the sample. The working data set is limited to those 
who enlisted in pay grades E1 to E3. Those enlisting in pay grade E4 or above (N=253) 
are dropped.  
The analysis data set is limited to enlistees who contract for four-, five-, or six- 
years of initial enlisted service. There are 13 observations for the contracted term that are 
either missing or recorded as two- or three-year enlistment contracts. By comparing the 
initial date when the enlistment began to the initial date when the enlistment ends, these 
13 observations are found to have a four-year contract obligation. The 13 observations 
are re-coded to four-year obligations. The longest an enlistee can initially contract for on 
active duty is six-years; however, there are 6,451 individuals in the data set with eight-
year contract obligations. These 6,451 observations are in disorder, with the initial 
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enlistment begin date and end date missing for the majority of the observations. The 
6,451 observations (accounting for 1.8% of the merged data set) are dropped. 
There are 3,803 observations with a DEP reservation date that falls between their 
RTC ship date and seven days later. The DEP reservation date is the day an applicant 
enlists into the DEP and is classified into a Navy rating or program. It is very likely that 
these 3,803 observations were reclassified during the first week of RTC, which is known 
as “P-days” or processing days. The reservation date changes when a DEP recruit 
changes his/her rating or program. Unfortunately, changes to ratings or programs 
negatively affect the ability to accurately measure the amount of time spent in DEP. 
Reclassification may occur prior to shipping to RTC to give the recruit a more favorable 
rating or in order to roll a DEP recruit into an earlier or later shipping date. 
Reclassification may also occur at RTC for other reasons, such as failing medical tests for 
depth perception or being color vision deficient, the rating’s manning level, or failing the 
physical screening test for special programs. The 3,803 observations are retained in the 
working data set. 
Finally, 312 observations possess an age at enlistment that is less than 17 or 
greater than 35. Non-prior service active duty enlistees must ship to RTC prior to their 
35th birthday. The 312 observations with enlistment ages below 17 or above 35 are 
removed from the working data set.  
2. Analysis Data Set 
The analysis data set contains 348,330 observations and represents non-prior 
service active duty accessions who enlisted in the Navy during FY 01–09. The analysis 
data set provides a complete overview of each enlistee’s pre-accession characteristics, 
entry into naval service, and career outcomes. Individual recruits are followed from entry 
through the end of FY 2013 or until the service member separates. Table 16 presents the 
total number of observations in the analysis data set, and the reported number of Navy 
non-prior service accessions for each cohort year. Table 16 also shows the number of 
Hispanics per cohort from the analysis data set and compares this to the number of 
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Hispanic non-prior service accessions for FY 04–09 as reported by the Office of the 
Undersecretary of Defense (2013). 
Table 16.   Total Observations and Number of Hispanics for FY 01–09 in the 
Analysis Data Set, and the Reported Number of Hispanic Non-Prior 
Service Active Component Accessions for FY 04–09 







                 
(Analysis    
Data Set) 









                                 
 
                                 
 





Accessions                         
(Office of the 
Undersecretary of 
Defense, 2013)  
2001 50,111 49,870 7,939 (15.8%) N/A 
2002 43,239 43,500 6,813 (15.8%) N/A 
2003 40,046 40,204 7,974 (19.9%) N/A 
2004 38,462 39,416 6,482 (16.9%) 5,954 (15.1%) 
2005 35,741 37,729 6,589 (18.4%) 6,086 (16.1%) 
2006 33,780 35,840 6,223 (18.4%) 5,834 (16.2%) 
2007 35,277 34,565 6,693 (18.9%) 5,734 (16.6%) 
2008 36,777 37,951 7,805 (21.2%) 7,983 (21%) 
2009 34,997 35,233 7,840 (22.4%) 7,936 (22.5% 
 Total 
Observations 
348,330 354,308 65,423 (18.4%)  
 
As Table 16 shows, the number of accessions for each cohort in the thesis data set 
matches the reported accessions fairly closely. The differences range from .003 percent in 
2003 to six percent in 2005. The number of new accessions changes yearly, in accordance 
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with the Navy’s authorized end strength. Hispanics account for 18.4 percent of the 
analysis data set. The Office of the Undersecretary of Defense (2013) reported number of 
Hispanic non-prior service active component Navy enlisted accessions for FY 04–09 
compares closely to the Hispanic accessions in the analysis data set. However, the count 
of Hispanic accessions in the analysis data set exceeds the Department of Defense count 
in FY 04–07. This may be due to differences in enlistee’s classification as Hispanic in the 
PRIDE data set compared to the DMDC archives. This thesis defines Hispanic as 
individuals who self-classified as Hispanic during their initial enlistment, as recorded by 
the Navy’s PRIDE system. The Hispanic flag in the DMDC data set is found to change 
the ethnicity of some observations multiple times between FY 01–14. It is determined 
that the internal Navy recruiting accession ethnicity information recorded by PRIDE is 
potentially more accurate than the DMDC ethnicity data. 
B. VARIABLE DESCRIPTIONS 
1. Dependent Variables 
This thesis uses the “analysis data set” to measure how pre-accession 
characteristics and early career factors affect selected career outcomes -- first-term 
attrition, promotion, and retention rates -- for Hispanic enlistees and Non-Hispanic 
enlistees in the U.S. Navy. Table 17 shows the definitions of the dependent variables 
(career outcomes) used in the thesis. 




E5 Fast Track =1 if promoted to E5 in less than 48 months, otherwise =0 
Attrite 45 Months =1 if attrite before completing 45 months of active service, 
otherwise =0 
Retention 4YO =1 if not an attrite and months of active service is greater than initial 
4 year obligation, otherwise =0 
Retention 5YO =1 if not an attrite and months of active service is greater than initial 
5 year obligation, otherwise =0 
Retention 6YO =1 if not an attrite and months of active service is greater than initial 
6 year obligation & they did not enlist in FY09, otherwise =0 
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 First-Term Attrition a.
First-term attrition is measured by separation from the Navy prior to the 
completion of 45 months of military service. This thesis measures the length of a service 
member’s enlistment contract at initial enlistment. Data is unfortunately not available to 
allow for  measuring the length of the enlistment contract at the one year of service point, 
which would account for cases where a service member’s contract length changes due to 
reclassification into a new rating at RTC or “A” school, or initially being sent to the fleet 
undesignated. Data on the length of the contract at one year of service excludes all 
observations that attrite prior to one year of active service. The contracted length of 
service at enlistment is found to be a better representation of first-term attrition for the 
analysis data set.  
The binary variable used to measure first-term attrition is Attrite45months. The 
variable equals 1 if an enlistee attrites prior to completing 45 months of active military 
service, and equal 0 otherwise. Dummy variables for service members with four-, five-, 
and six-year military service obligations are used to account for the effect of a longer 
enlistment contract.  
 E5 Fast-Track Promotion b.
The relationship between pre-accession characteristics and advancement is 
measured by “fast-track” promotions. “Fast track” promotion is defined as achieving the 
rank of E5 in less than four years. The binary variable E5FastTrack1 equals 1 if an 
enlistee promotes to E5 in less than 48 months of active military service, and has a value 
of 0 otherwise. 
 Retention c.
Retention is defined as not separating from the Navy before the initial enlistment 
contract expires, and remaining on active duty beyond the initial contracted obligation. 
Retention is based on the active months of military service exceeding the contracted 
months of obligation. It assumes that a service member with a four-year obligation who 
has served greater than 48 months has been “retained” through either a re-enlistment or 
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an extension. In the absence of a selective re-enlistment bonus, sailors often extend their 
contracts rather than re-enlist. A service member with a 5-year obligation who has served 
greater than 60 months is considered retained. Likewise, service members from FY 01–
08 with 6-year obligations who have served greater than 72 months are considered 
retained. FY 09 six-year enlistees are not included in the Retention6YO variable as 
enlistees with six-year obligations in FY 09 have not had adequate time to complete their 
contract in the period covered by the data set. The binary variables used to measure first-
term retention are Retention4YO, Retention5YO, and Retention6YO. These retention 
variables equal 1 if the enlistees stay beyond the initial enlistment contract and equal 0 
otherwise.  
2. Independent Variables 
Table 18 defines the independent variables used in the analysis in the thesis. 




Age at DEP =age at enlistment into the Delayed Entry Program 
Age at Enlistment =age at arrival to Recruit Training Command for basic training 
Marital Status  
Female =1 if female, otherwise =0 
Male =1 if male, otherwise =0  
Married =1 if married, otherwise =0 
Single =1 is single, otherwise =0 
Married Female =1 if married and female at enlistment, otherwise =0 
Married Male =1 if married and male at enlistment, otherwise =0 
Single Female =1 if single and female at enlistment, otherwise =0 
Single Male =1 if single and male at enlistment, otherwise =0 
Dependent Status  
Enlist with Dependents =1 if enlisted with dependents, otherwise =0 
No Dependents =1 if enlisted with NO dependents, otherwise =0 
No Dependents Year 4 =1 if no dependents at 4 years of service, otherwise =0 
Dependents at Year 4 =1 if dependents at 4 years of service, otherwise =0 
No Dependents Year 5 =1 if no dependents at 5 years of service, otherwise =0 
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Independent Variables 
Dependents at Year 5 =1 if dependents at 5 years of service, otherwise =0 
No Dependents Year 6 =1 if no dependents at 6 years of service, otherwise =0 
Dependents at Year 6 =1 if dependents at 6 years of service, otherwise =0 
Citizenship Status  
Not a U.S. Citizen =1 if not a U.S. Citizen, otherwise =0 
U.S. Citizen =1 if U.S. Citizen, otherwise =0 
Race & Ethnicity  
Non-Hispanic =1 if Non-Hispanic, otherwise =0 
Hispanic =1 if classified as Hispanic at enlistment, otherwise =0 
White =1 if White, otherwise =0 
White Non-Hispanic =1 if White (race) & Non-Hispanic (ethnicity), otherwise =0 
White & Hispanic =1 if White (race) & Hispanic (ethnicity), otherwise =0 
Black =1 if Black, otherwise =0 
Black Non-Hispanic =1 if Black (race) & Non-Hispanic (ethnicity), otherwise =0 
Black & Hispanic =1 if Black (race) & Hispanic (ethnicity), otherwise =0 
Asian PI =1 if Asian or Pacific Islander, otherwise =0 
Asian PI Non-Hispanic =1 if Asian PI(race) & Non-Hispanic (ethnicity), otherwise =0 
Asian PI & Hispanic =1 if Asian PI (race) & Hispanic (ethnicity), otherwise =0 
Other Race =1 if Race is not White, Black, or Asian/PI, otherwise =0 
Other Race Non-Hispanic =1 if Other (race) & Non-Hispanic (ethnicity), otherwise =0 
Other Race & Hispanic =1 if Other (race) & Hispanic (ethnicity), otherwise =0 
Academic & Aptitude  
AFQT =Armed Forces Qualification Test Score 
AO =Assembling Objects line score 
AR =Arithmetic Reasoning line score 
AS =Automotive and Shop Information line score 
EI =Electronics Information line score 
GS =General Science line score 
MC =Mechanical Comprehension line score 
MK =Mathematics Knowledge line score 
PC =Paragraph Comprehension line score 
WK =Word Knowledge line score 
VE =Verbal Expression line score 
Tier1 HSDG =1 if Tier 1 High School Diploma Graduate, otherwise = 0 
Tier2 HSG =1 if Tier 2 High School Graduate, otherwise =0 
Tier3 NHSG =1 if Tier 3 Non-High School Graduate, otherwise =0 
GED =1 if enlistee has a GED, otherwise =0 
Non-HSDG (Tier 1) 
12 Years Seat Time  
=1 if completed 12 years of classroom seat time & a Tier 2 




Enlistment Features  
E1 Enlistment Rank =1 if enlisted as E1 pay grade, otherwise =0 
Advanced Pay Grade =1 if enlisted as with advanced Pay Grade E2 or E3, otherwise 
=0 
No Enlistment Bonus =1 if no enlistment bonus, otherwise =0 
Enlistment Bonus =1 if received enlistment bonus, otherwise =0 
Bonus Value  =dollar amount of enlistment bonus, otherwise =0 
Enlistment Term =length of initial enlistment contract in years 
Enlist 4Year Obligation  =1 if enlisted with 4 year obligation, otherwise =0 
Enlist 5Year Obligation  =1 if enlisted with 5 year obligation, otherwise =0 
Enlist 6 Year Obligation =1 if enlisted with 6 year obligation, otherwise =0 
Overweight =1 if received a body fat waiver at enlistment, otherwise =0 
*body fat waivers only issued during FY 08–09 
Enlistment Waivers  
Felony Waiver =1 if enlisted with an adult or juvenile felony waiver, 
otherwise = 0 
Serious Civil Waiver =1 if enlisted with a serious traffic or non-traffic civil waiver, 
otherwise =0 
Minor Civil Waiver =1 if enlisted with a minor traffic or non-traffic civil waiver, 
otherwise =0 
Alcohol or Drug Waiver =1 if enlisted with a alcohol or drug use waiver, otherwise =0 
DEP Characteristics  
Time in DEP  =number of months in DEP 
DEP PQS Complete =1 if DEP PQS is complete, otherwise =0 




Aviation Maintenance  =1 if enlisted in an aviation maintenance rating, otherwise =0 
Aviation Support =1 if enlisted in an aviation support rating, otherwise =0 
Administrative  =1 if enlisted in an administrative rating, otherwise =0 
Nuclear Field =1 if enlisted in the nuclear field, otherwise =0 
Undesignated Personnel =1 if enlisted without a rating guarantee, otherwise =0 
Shipboard Maintenance =1 if enlisted in a shipboard maintenance rating, otherwise =0 
Shipboard Engineering =1 if enlisted in a shipboard engineering rating, otherwise =0 
Shipboard Operations =1 if enlisted in a shipboard operations rating, otherwise =0 
Hospital Corpsman  =1 if enlisted in the medical field, otherwise =0 
Intelligence and 
Cryptology 
=1 if enlisted in an intelligence or cryptology rating, otherwise 
=0 
Supply and Support 
Services 
=1 if enlisted a supply or fleet support rating, otherwise =0 
Ordnance, Law, and =1 if enlisted in a ordnance, law enforcement, or weapons 
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Independent Variables 
Weapons Systems system rating, otherwise =0 
SEABEE Construction =1 if enlisted in a SEABEE construction rating, otherwise =0 
Submarine Volunteer =1 if enlisted in a submarine rating, otherwise =0 
Cohorts  
Fiscal Year 2001 =1 if enlisted during fiscal year 2001, otherwise=0 
Fiscal Year 2002 =1 if enlisted during fiscal year 2002, otherwise=0 
Fiscal Year 2003 =1 if enlisted during fiscal year 2003, otherwise=0 
Fiscal Year 2004 =1 if enlisted during fiscal year 2004, otherwise=0 
Fiscal Year 2005 =1 if enlisted during fiscal year 2005, otherwise=0 
Fiscal Year 2006 =1 if enlisted during fiscal year 2006, otherwise=0 
Fiscal Year 2007 =1 if enlisted during fiscal year 2007, otherwise=0 
Fiscal Year 2008 =1 if enlisted during fiscal year 2008, otherwise=0 
Fiscal Year 2009 =1 if enlisted during fiscal year 2009, otherwise=0 
 
 Occupational Rating Groups a.
Enlisted sailors in the U.S. Navy serve in occupations known as “ratings” which 
are based on specific knowledge, skills, and abilities. Individuals serving in the same 
rating may have widely varying levels of experience and training depending on their 
assigned platforms, years of service, and assignment in rating. This thesis assigns ratings 
with similar work environments and responsibilities to occupational rating groups in 
order to assess if race or ethnicity is a determining factor in the occupational assignment 
of Navy recruits. The occupational rating groups used in this thesis are similar to the 
occupational groups used by Hansen and Wenger (2002).  
 Table 19 presents the ratings assigned to the occupational rating groups utilized 
by this thesis, which does not include all Navy ratings. Table 19 also identifies ratings in 
the analysis dataset that have been merged and/or discontinued. While ratings in the 
occupational groups share similar work environments and responsibilities, these ratings 
all differ in their membership size, training, promotion, and retention. Additionally, it 
should be noted that a rated individual may not work in their assigned rating specialty 
during their first enlistment.  
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Table 19.   Ratings Assigned to Occupational Rating Groups. 
Occupational Rating Group Ratings Assigned 
Aviation Maintenance  Aviation Machinist’s Mate (AD) 
Aviation Electrician’s Mate (AE) 
Aviation Structural Mechanic (AM) 
Aviation Structural Mechanic -Safety Equipment (AME) 
Aviation Electronics Technician (AT) 
Aircrew Survival Equipmentman (PR) 
Aviation Support  Aviation Boatswain’s Mate- Equipment (ABE) 
Aviation Boatswain’s Mate- Fuels (ABF) 
Aviation Boatswain’s Mate -Aircraft Handling (ABH) 
Air Traffic Controller 
Aviation Support Equipment Technician 
Aviation Maintenance Administration 
Aerographer’s Mate 
Administrative  Disbursing Clerk (DK) *merged into PS (2005) 
Personnelman (PN) *merged into PS (2005) 
Personnel Specialist (PS) 
Journalist (JO) *merged into MC (2006) 
Lithographer (LI) *merged into MC (2006) 
Photographers Mate (PH) *merged into MC (2006) 
Mass Communication Specialist (MC) 
Religious Programs Specialist (RP) 
Yeoman (YN) 
Nuclear Field Nuclear Field Accession 
Undesignated Personnel Airman (AN) 
Seaman (SN) 
Fireman (FN) 
Shipboard Maintenance  Boatswain’s Mate (BM) 
Damage Controlman (DC) 
Electrician’s Mate (EM) 
Hull Maintenance Technician (HT) 
Interior Communications Electrician (IC) 
Machinery Repairman (MR) 
Information System Technician (IT) 
Shipboard Engineering  Engineman (EN) 
Gas Turbine System Technician –Electrical (GSE) 
Gas Turbine System Technician-Mechanical (GSM) 
Machinist’s Mate (MM) 
Shipboard Engineering Program (SENG) *shipboard 
engineering rating assigned at RTC 
Shipboard Operations  Operations Specialist (OS) 
Quartermaster (QM) 
Signalman(SM) *merged into QM 
Hospital Corpsman  Dental Technician (DT) *merged in HM (2005) 
Hospital Corpsman (HM)  
Intelligence and Cryptology  Cryptologic Technician-Interpretive (CTI) 
Cryptologic Technician-Maintenance (CTM) 
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Occupational Rating Group Ratings Assigned 
Cryptologic Technician-Networks (CTN) 
Cryptologic Technician-Collection (CTR) 
Cryptologic Technician-Technical (CTT) 
Intelligence Specialist (IS) 
Supply and Support Services Culinary Specialist (CS) 
Logistics Specialist (LS) 
Mess Management Specialist (MS) *renamed CS (2004) 
Postal Clerk (PC) *merged into LS (2009) 
Ship’s Serviceman (SH) 
Aviation Storekeeper (AK) *merged into SK (2003) 
Storekeeper (SK) *renamed LS (2009) 
Ordnance, Law, and Weapons 
Systems 
Aviation Ordnanceman (AO) 
Gunner’s Mate (GM) 
Master-at-Arms (MA) 
Mineman (MN) 
Advanced Electronics Computer Field (AECF)  
*AECF accessions are classified as either Fire Controlman 
(FC) or Electronics Technician (ET) during training 
SEABEE Construction  Builder (BU) 
Construction Electrician (CE) 
Construction Mechanic (CM) 
Engineering Aid (EA) 
Equipment Operator (EO) 
Steelworker (SW) 
Utilitiesman (UT) 
Submarine Volunteer Culinary Specialist Submarine (CSS) 
Machinist’s Mate Submarine (MMS) 
Mess Management Specialist Submarine (MSSS) *renamed 
CSS (2004) 
Missile Technician (MT) 
Submarine Electronics Computer Field (SECF) 
Storekeeper Submarine (SKS) * renamed LSS (2009) 
Logistics Specialist Submarine (LSS) 
Yeomen Submarine (YNS) 
 
C. SUMMARY STATISTICS 
The means for the sample are presented in Appendix A, Table 39. Table 39 shows 
that the typical enlistee in the sample is an 18 year old, White, non-Hispanic, Tier 1 high 
school diploma graduate with an AFQT score of 62. He is single, without dependents, 
and enlists as an E1. There is a 34 percent chance that he will attrite prior to completing 
his initial four-year contract obligation. If he completes his initial four-year contract, 
there is a 55.4 percent chance that he will re-enlist or extend in the Navy past his initial 
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contract term. The typical enlistee has a 42.1 percent opportunity to promote to E5 in 
under four years. He spent 4.5 months in DEP and did not complete his DEP PQS prior to 
shipping to RTC.  
The average Hispanic enlistee is similar to the typical enlistee. He is an 18 year 
old single male Tier 1 high school diploma graduate. He enlists for four-years as an E1, 
spends 4.5 months in DEP and does not complete the DEP PQS. Differences are greater 
when the Hispanic enlistee is compared to the average non-Hispanic enlistee 
1. Dependent Variables 
The analysis data set provides variable means and standard deviations for the 
dependent variables used in this thesis. Table 20 presents the dependent variable means 
and standard deviations for the full sample, and separately for Hispanics and non-
Hispanics. T-tests of differences in group means show that there is a statistically 
significant difference between Hispanics and non-Hispanics for promotion to E5 in less 
than four years, first-term attrition for four-, five-, and six- year enlistees, and retention 
for four-, five-, and six-year enlistees. 
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*** Statistically significant at the 99.9% confidence level 
*      Statistically significant at the 95% confidence level 
 
The E5FastTrack1 variable signifies that an enlistee promotes to pay grade E5 in 
less than four years of service and their date of rank occurs before 48 months of service. 
48 months of service is measured by the enlistment date plus 1,460 days. The null 
hypothesis that Hispanics and non-Hispanics promote to E5 under four years at an equal 
rate is rejected at the 99.9 percent confidence level. Hispanics are on average 5.07 
percentage points less likely to promote to E5 in under four years than non-Hispanics, 
ceteris paribus.  
First-term attrition is estimated separately for enlistees with four-, five-, and six-
year military service obligations to account for the effect of a longer enlistment contract. 
The null hypothesis that Hispanics and non-Hispanics attrite at an equal rate is rejected at 
the 99.9 percent confidence level for four-, five-, and six-year enlistees. Being Hispanic 
reduces the likelihood of first term attrition for four-year obligors by 5.66%, for five-year 
obligors by 4.07%, and for six-year obligors by 1.65%. Table 19 shows that the longer 
the service obligation at enlistment, the less likely an enlistee is to attrite during the first 
45 months. The mean attrition rate at 45 months of service is 31.16 percent for the 
unrestricted sample. 
 Retention is when an enlistee who completes his/her initial contract choses to 
remain on active duty beyond the initial contracted obligation. Retention is important in 
order to retain individuals with the knowledge, skills, and abilities needed to properly 
man the fleet. The null hypothesis that Hispanics and non-Hispanics retain in the Navy at 
an equal rate is rejected at the 99.9 percent confidence level for four- and five-year 
enlistees. The null hypothesis is rejected at the 95 percent confidence level for six-year 
enlistees. Being Hispanic increases the likelihood of retention for four-year obligors 
Retention4YO by 5%, for five-year obligors Retention5YO by 4.09%, and for six-year 
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obligors Retention6YO by 1.19%. Table 19 shows that enlistees with initial five-year 
active duty obligations are more likely to retain in the Navy than enlistees with four- or 
six-year obligations. 
2. Independent Variables 
The analysis data set also provides variable means and standard errors for select 
independent variables deemed relevant after a review of the summary statistics. Table 39 
in Appendix A presents the summary statistics for all variables used in the thesis. Table 
21 presents the selected independent variable means and standard deviations for the full 
analysis data set, and when restricted to only Hispanics, or non-Hispanics. T-tests are 
conducted to investigate significant difference between Hispanics and non-Hispanics for 
the selected independent variables. 









































































































































































*** Statistically significant at the 99.9% confidence level 
 
 
Differences between Hispanics and non-Hispanics in Table 21 are all statistically 
significant at the 99.9 percent confidence level. These descriptive statistics present the 
most significant independent variables in the analysis data set and illustrate the estimated 
differences between the typical Hispanic and non-Hispanic enlistee.  
The average Hispanic enlistee’s AFQT score is 2.4 points lower than the typical 
non-Hispanic enlistee, due to lower PC and WK line scores. Compared to non-Hispanics, 
the average Hispanic enlistee is 3.6 percent less likely to enlist with an Advanced Pay 
Grade, and 4.57 percent less likely to receive an enlistment bonus. Among those who do 
receive Enlistment Bonuses, Hispanics receive on average $516 less than non-Hispanics. 
  While there is only a .18 percent difference in the likelihood of Enlisting with 
Dependents between Hispanics and non-Hispanics, Hispanics are more likely to acquire 
dependents during their initial enlistment contract. The 4.55, 3.69, and 3.04 percent 
increased likelihood that a Hispanic has dependents at four-, five-, and six- years of 
service may partially account for Hispanics’ higher retention rates. Hispanic enlistees are 
5.76 percent less likely to be U.S. Citizens, which may partially explain why Hispanics 
are also 1.74 percent less likely to enlist in the Nuclear Field. Navy nuclear field 
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candidates must be U.S. citizens. Navy nuclear field enlistees enter with an advanced pay 
grade, an enlistment bonus, and enjoy high promotion rates. The lower level of Hispanic 
representation in the nuclear field may partially explain why Hispanics have a lower 
enlistment bonus value, are less likely to enlist with an advanced pay grade, and promote 
to E5 in under 4 years at a lower rate than non-Hispanics.  
A Hispanic enlistee is 1.6 percent more likely to enlist as a Hospital Corpsman, 
and 2.1 percent more likely to enlist as an undesignated sailor than a non-Hispanic 
enlistee. Other differences include Hispanics being 1.06 percent more likely to enlist with 
a body-fat waiver (Overweight), and 0.5 percent more likely to enlist with an Alcohol or 
Drug Waiver. Hispanics are however, 0.4 percent less likely to enlist with a Minor Civil 
Waiver.  
D. SUMMARY 
This thesis employs an analysis data set that provides an in depth overview of 
348,330 Navy enlistee’s pre-accession characteristics, entry into naval service, and career 
outcomes. Compared to non-Hispanics, Hispanics in the analysis data set are estimated to 
be 5.07 percent less likely to promote to E5 in under four-years, 5.66  percent less likely 
to attrite during the first-term (four-year obligor), and 5 percent more likely to retain in 
the Navy past the initial enlistment contract obligation (four-year obligor), ceteris 
paribus. Summary statistics present additional estimated differences between the average 
Hispanic and non-Hispanic enlistee’s pre-accession characteristics, to include: age, 
marital status, dependent status, citizenship, academic background, aptitude scores, 
enlistment contract features, enlistment waivers, DEP characteristics, and occupational 
rating group assignment.  
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V. MULTIVARIATE ANALYSIS OF ATTRITION, RETENTION, 
AND PROMOTION 
A. METHODOLOGY 
This thesis uses multivariate estimating models to analyze the effects of 
demographics and pre-accession factors on first-term attrition (at 45 months), promotion 
to E5 (in less than four-years), and retention beyond the initial enlistment contract for 
Navy enlistees. The analysis uses a sample consisting of 348,330 individuals who 
enlisted in the Navy during FY 01–09.  
Binary dependent variables are used to model first-term attrition 
(Attrite45Months), promotion (E5FastTrack1), and retention for four-year obligors 
(Retention4YO), retention for five-year obligors (Retention5YO), and retention for six-
year obligors (Retention6YO). Therefore, the estimating models will use probit regression 
equations. A probit regression model has the general form as presented in equation (1) 
below (Wooldridge, 2008): (1)                                 𝑃𝑟𝑜𝑏𝑖𝑡 𝑀𝑜𝑑𝑒𝑙                𝑌𝑖=𝛽0 + 𝛽1𝑋𝑖1 + 𝛽2𝑋𝑖2+… + 𝑈𝑖                    
where 𝑌𝑖 is the dependent variable, which represents the binary career outcome for the 𝑖
𝑡ℎ 
recruit,  𝛽0 is a constant term and 𝛽𝑖 is a (k+1)×1 vector of estimated coefficients of the 
binary independent variables, with k being the number of explanatory variables in the 
model. 𝑋𝑖 is a 1x (k+t) vector of independent variables such as ASVAB line scores, 
advanced pay grade at enlistment, enlisting with dependents, or receiving an enlistment 
bonus, and 𝑈𝑖 is the error term.  
A probit model is “a model for binary responses where the response probability is 
the standard normal cumulative distribution function evaluated at a linear function of the 
explanatory variables” (Wooldridge, 2008, p. 224). The cumulative distribution function 
provides the probability that a random variable will be less than or equal to a quantified 
real number. The coefficient estimates provided by a probit model are used to confirm the 
sign and statistical significance of the effect of each independent variable on the 
probability of the outcome. However, the estimated probit coefficients are difficult to 
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interpret. For ease of information the marginal effect of each independent variable is 
calculated. The marginal effects estimate how much the probability of the dependent 
variable changes when a binary (0/1) independent variable goes from 0 to 1, or a 
continuous independent variable changes by one unit, holding all else constant. This 
thesis uses STATA 13 software to estimate the probit coefficients and the marginal 
effects. STATA 13 is also used to estimate Pearson’s correlation coefficient which tests 
for association between the independent variables determined relevant by this thesis. The 
independent variables selected are found to possess weak linear relationships, and are 
therefore included in the probit regression models. 
B. MODEL SPECIFICATION 
1. First-Term Attrition Models 
The binary dependent variable used to measure first-term attrition is 
Attrite45Months, which equals 1 if an enlistee attrites prior to completing 45 months of 
active military service, and equals 0 otherwise.  
The foundation of the first-term attrition models are based on a first-term attrition 
model proposed by Wenger and Hodari (2004). Wenger and Hodari analyze how various 
characteristics such as age, race, ethnicity, being married, AFQT score, waiver status, 
time in the Delayed Entry Program, and education level affect first-term attrition of Navy 
enlistees. The models I have specified seek to determine if citizenship, English-language 
based ASVAB line scores, or completion of 12 years of classroom education for non-Tier 
1 enlistees affect the first-term attrition outcome for Navy recruits. With two of the four 
ASVAB subtests (PC and WK) that determine the AFQT score (PC, WK, AR, MK) for 
enlistment eligibility requiring a strong ability to read and comprehend the English 
language, it is reasonable that individuals who learn English as a second language, or 
primarily speak another language in their home, may have greater difficulty attaining a 
passing AFQT score.  
The models I have specified also seek to measure the effect on first-term attrition 
outcome for enlistees who receive an enlistment bonus, have dependents at enlistment, or 
enlist at an advanced pay grade. Typically individuals who receive an enlistment bonus 
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and later voluntarily separate or are discharged at fault prior to completing the 12-month 
extension associated with the enlistment bonus, are required to pay back all or a portion 
of the enlistment bonus. It is hypothesized that enlisting with dependents may proxy for 
an increased maturity level or commitment to secure employment. Dummy variables for 
service members with four-, five-, or six-year military service obligations are used to 
estimate the effect of a longer enlistment contract. Additionally, the models employ 
occupational rating groups to determine if a Navy recruit is more likely to attrite during 
the first-term due to his/her initial rating assignment.  
 First-Term Attrition Model, Unrestricted Sample FY 01–09 a.
Equation (2) lists the explanatory variables used in the probit first-term attrition model. 
(2) Prob(Attrite45Months=1)= β0 + β1 Hispanic + β2 Black + β3 Asian and Pacific 
Islander + β4 Other Race +  β5 Age at Enlistment + β6 Female + β7 Married + β9 Enlist 
with Dependents + β10 Non-Citizen + β11 PC + β12 WK + β13 AR + β14 MK + β15  Tier 2 
HSG + β16 Tier 3 NHSG + β17 Non-HSDG 12 Years education + β18 Advanced Pay 
Grade + β19 Enlistment Bonus + β20 Five-Year Enlistment+ β21 Six-Year Enlistment + 
β22 Civil Waiver + β23 Alcohol or Drug Waiver + β24 Time in DEP + β25 DEP PQS 
Complete + β26 Aviation Maintenance + Β27 Aviation Support + β28 Administrative + 
β29 Nuclear Field + β30 Undesignated + β31 Shipboard Maintenance +  β32 Shipboard 
Operations + β33 Hospital Corpsman + β34  Intelligence and Cryptology + β35 Supply 
and Support Services + β36 Ordnance, Law, and Weapons Systems + β37 SEABEE 
Construction + β38  Submarine Volunteer +  𝑈. 
 First-Term Attrition Probit Regression Results, Unrestricted Sample FY b.
01–09  
Table 22 presents the estimated probit coefficients, marginal effects, standard 
errors and the statistical significance for the estimated coefficients of the first-term 
attrition model. For the dummy variables, the reference categories that are omitted from 
the regression are: White, Non-Hispanic, Male, Single, No Dependents at Enlistment, U.S. 
Citizen, Tier 1 HSDG, E1 at Enlistment, No Enlistment Bonus, Four-Year Enlistment, No 
Civil Waivers, No Alcohol or Drug Waiver, Shipboard Engineering Occupational Group, 
and DEP PQS Incomplete.   
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Table 22.   Probit Regression Results for First-Term Attrition, Full Sample 
FY01-09. 
***   Indicates coefficient is statistically significant at 99% level or better. 
**     Indicates coefficient is statistically significant at 95% level or better. 
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N= 348,330                            Pseudo 𝑅2=    0.0312                   Log Likelihood =   -209339.23 
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Multiple pre-accession characteristics in Table 22 are found to be statistically 
significant predictors of attrition. In particular, Hispanics are 3.6 percentage points less 
likely to attrite during the first 45 months of service than non-Hispanic sailors. Since the 
overall attrition rate in the sample is .31, -.036 points represents a difference of -11 
percent. After education, not being a U.S. citizen is found to be the most significant 
demographic characteristic in the model, with Non-Citizen estimated to reduce first-term 
attrition by 11.2 percentage points (or 36 percent), ceteris paribus. The citizenship 
variable is noteworthy as descriptive statistics in chapter four found Hispanics in the 
analysis data set to be 5.76 percent less likely to be U.S. citizens than non-Hispanics. 
Both the Hispanic and the Non-Citizen variable are statistically significant at the 99 
percent confidence level. 
Pre-accession education and aptitude variables are all found to be statistically 
significant at the 90 percent or greater confidence level. Compared to a Tier 1 enlistee, 
recruits who enlist as a Tier 2 HSG are estimated to be 13.7 percentage points (44 
percent) more likely to attrite during the first-term. A Tier 3 NHSG enlistee is estimated 
to be 14.5 percentage points (47 percent) more likely to attrite than Tier 1 enlistees. Tier 
2 and Tier 3 enlistees who have completed 12 years of formal classroom seat time on the 
other hand, are 6.7 percentage points less likely to attrite than their Tier 2 and Tier 3 
peers without 12 years of classroom seat time.  
ASVAB line scores are referred to as standard scores. Standard scores report a 
test takers placement in comparison to a national sample of testers. Approximately half of 
the population scores at or above a standard score of 50. The mean scores for ASVAB 
line scores in the analysis data set that are used in this model are PC (53.54), WK (52.53), 
AR (53.25), and MK (55.48). A one point increase in the PC line score above the sample 
mean is estimated to reduce the likelihood of first-term attrition by 0.1 percentage point. 
The WK line score is unexpectedly estimated to increase the likelihood of attrition by 0.1 
percentage point, per point scored above the sample mean. The estimates for PC and WK 
are found to be statistically significant at the 99 percent confidence level but only result 
in a minor effect on first-term attrition.    
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Female enlistees are estimated to be 6.5 percentage points more likely to attrite 
than male enlistees. The Female attrition estimate is statistically significant. Married 
recruits are found to be 1.5 percentage points less likely to attrite during the first-term, 
with a statistical significance of 95 percent. However, the variable Enlist with Dependents 
is not statistically significant.  
Enlisting with an advanced pay grade is estimated to reduce first-term attrition by 
3.6 percentage points, while receiving an enlistment bonus is unexpectedly estimated to 
increase first-term attrition by 1.6 percentage points. Recruits who enlist with five- and 
six- year enlistment contracts are found to be 1.9 and 2.0 percentage points less likely to 
attrite, respectively.  
Due to a limited number of observations for civil waivers in the data set, 13,131 
minor civil waivers, 2,020 serious civil waivers, and 539 felony waivers are combined 
into one Civil Waiver variable. There are 15,135 individuals who possess one or more 
civil waiver at the time of enlistment (4.35 percent of the analysis data set). Holding all 
else constant, enlisting with a civil waiver is estimated to increase first-term attrition by 
5.6 percentage points, and is statistically significant at the 99 percent confidence level.  
Recruits who successfully complete the DEP PQS are 3.5 percentage points less 
likely to attrite during the first-term than recruits who fail to complete the DEP PQS. The 
DEP PQS is optional for Tier 1 and Tier 2 enlistees; however, recruits are awarded the 
rank of E2 if they successfully complete the DEP PQS as well as a knowledge test and 
initial fitness assessment at RTC. The model finds Time in DEP to be a positive 
investment with each additional month beyond 4.5 months spent in DEP, resulting in a 
1.0 percentage point reduction in the likelihood of active duty attrition. DEP PQS 
Complete and Time in DEP are both found to be statistically significant at the 99 percent 
confidence level. 
Finally, the occupational rating group variables show that many of the enlistment 
ratings or programs can affect first-term attrition. Hispanics in analysis data set are less 
likely to enlist in the nuclear field and more likely to enlist as Hospital Corpsman or 
undesignated personnel. Enlisting in the nuclear field is estimated to increase first-term 
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attrition by 4.6 percentage points, holding all else constant. Enlisting as a Hospital 
Corpsman is estimated to reduce first-term attrition by 1.9 percentage points and enlisting 
undesignated is estimated to increase first-term attrition by 1.2 percentage points, ceteris 
paribus. The occupational rating group with the largest effect is Submarine Volunteer, 
which is estimated to increase first-term attrition by 6.8 percentage points, ceteris 
paribus. The Nuclear Field, Hospital Corpsman, Undesignated Personnel, and 
Submarine Volunteer occupational rating groups are all found to be statistically 
significant at the 99 percent confidence level. 
 First-Term Attrition Models, FY 01–09, For Hispanic and Non-c.
Hispanic Sub-Samples 
The first-term attrition models are estimated separately for Hispanics and non-
Hispanics to identify if the two groups are affected differently by the independent 
variables in our attrition model. Table 23, presents the marginal effects for the sample of 
Hispanics only, while Table 24 presents the marginal effects for non-Hispanics only. In 
the attrition model for Hispanics the PC line score and enlisting as Undesignated 
Personnel do not have statistically significant effects for Hispanics. Hispanics who 
possess a Civil Waiver are 6.4 percentage points more likely to attrite than Hispanics who 
do not possess a Civil Waiver. Unexpectedly, Hispanics who have enlisted with an 
Alcohol or Drug Waiver are 2.7 percentage points less likely to attrite. Non-Hispanics 
who possess a Civil Waiver are 5.4 percentage points more likely to attrite, than non-
Hispanics who do not possess a Civil Waiver.  
Enlisting as a Hospital Corpsman reduces first-term attrition by 3.2 percentage 
points for Hispanics but by only 1.6 percentage points for non-Hispanics. Non-Hispanics 
who are Tier 3 enlistees are 14.9 percentage points more likely to attrite during the first-
term than Tier 1 enlistees; while Hispanic Tier 3 enlistees are only 12.5 percentage points 
more likely to attrite than Tier 1 enlistees. Tables 23 and 24, show that non-Hispanic Tier 
2 HSG (0.138) enlistees with alternative education credentials are more likely to be first-
term attrites than Hispanic Tier 3 NHSG (0.125) enlistees with no education credential. 
Female non-Hispanic enlistees are 0.8 percentage points more likely to attrite than female 
Hispanic enlistees.   
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Table 23.   First-Term Attrition Model, FY 01–09 Marginal Effects, Hispanics 
Only. 
***   Indicates coefficient is statistically significant at 99% level or better. 
**     Indicates coefficient is statistically significant at 95% level or better. 
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N= 64358                   Pseudo 𝑅2=   0.0272         Log Likelihood =   -37018.611 
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Table 24.   First-Term Attrition Model, FY 01–09 Marginal Effects, Non-
Hispanic Only. 
***   Indicates coefficient is statistically significant at 99% level or better. 
**     Indicates coefficient is statistically significant at 95% level or better. 
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N= 283972                 Pseudo 𝑅2=   0.0314         Log Likelihood =   -172237.44 
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 First-Term Attrition Model, Restricted Sample FY 04–09  d.
Requirements for federal reporting of race and ethnicity transformed the 
Department of Defense reporting of Hispanic as an ethnicity rather than a race, effective 
January 1, 2003 (OMB, 1997). Enlistees in FY 01–02, as well as those who enlisted in 
the first quarter of FY 03 were recorded with Hispanic as a race and not an ethnicity. 
Therefore, an enlistee in FY 01–02 was either Hispanic or White, but could not be 
multiple races. The reporting change in January of 2003 now allows for an enlistee to be 
racially White and ethnically Hispanic. To determine the effects of being both a racial 
demographic and having Hispanic ethnicity a restricted first-term attrition model is 
estimated using only individuals who enlisted during FY 04–09. The model specification 
is comparable to equation (2), except that dummy variables for race and ethnicity have 
been dropped, and dummy variables accounting for enlistees possessing both a race and 
an ethnicity have been included. The sample size of the restricted model is 215,034. 
 First-Term Attrition Probit Regression Results, Restricted Sample FY e.
04–09  
Table 25 presents the estimated probit coefficients, marginal effects, standard 
errors and the statistical significance for the estimated coefficients of the restricted first-
term attrition model. The reference categories omitted are similar to the unrestricted 
model, with a substitution of White and Non-Hispanic for the White race and Hispanic 
ethnicity variables.  
  
 68 
Table 25.   Probit Regression Results for First-Term Attrition, Restricted 
Sample FY 04–09. 
***   Indicates coefficient is statistically significant at 99% level or better. 
**     Indicates coefficient is statistically significant at 95% level or better. 
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N=  215034                     Pseudo 𝑅2=      0.0277             Log Likelihood =    -127305.7   
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In the restricted model the effects of being both a racial demographic and having 
Hispanic ethnicity are statistically significant at the 95 percent or greater confidence level 
for all race and ethnicity interaction variables. Being White and Hispanic is estimated to 
reduce the likelihood of being a first-term attrite by 3.7 percentage points compared to 
being White and non-Hispanic, ceteris paribus. Table 23 shows that individuals who 
classify as racially White, Black, Asian / Pacific Islander or another race are all estimated 
to be less likely to attrite if they also classify as ethnically Hispanic. It is ethnicity, rather 
than race that is found to be important in estimating first-term attrition. 
2. Retention Models 
The binary dependent variables used to measure first-term retention are 
Retention4YO for four-year obligors, Retention5YO for five-year obligors, and 
Retention6YO for six-year obligors. The use of four-, five-, and six-year obligation 
variables is based on the analysis in Center for Naval Analysis (2014), which recognizes 
that sailors enlist into programs with varying years of contracted obligation. Most sailors 
who accept an enlistment bonus are required to obligate for one additional year of 
service. This thesis measures years of obligation at enlistment. 
 Retention is defined as not being a first term attrite, and remaining on active duty 
for more than 11-months beyond the initial contracted obligation, via either re-enlistment 
or an extension. The U.S. Navy MILPERSMAN 1160–040 manual provides the official 
policy for the extension of enlistments (2010). As of October 2009, all extensions are 
conditional (short-term) and no enlistment contract can be extended for longer than 24 
months. Conditional extensions of up to 24 months can be granted for pregnancy, 
maternity care, to complete a deployment, or to meet service requirements for orders or 
training (U.S. Navy, 2010). The binary retention variables equal 1 if the enlistee does not 
attrite prior to 45 months, and remains in the Navy for more than 11-months beyond the 
expiration of the initial enlistment contract, and equal 0 otherwise.  
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 Retention Model Four-Year Obligors, Restricted Sample FY 01–08 a.
Equation (3) lists the explanatory variables used in the probit retention model. The 
sample size of the restricted model is 94,626.  
 (3) Prob(Retention4YO/5YO/6YO=1)= β0 + β1 Hispanic + β2 Black + β3 Asian and 
Pacific Islander + β4 Other Race +  β5 Age at Enlistment + β6 Female + β7 Non-
Citizen + β8 VE + β9 MK + β10  Tier 2 HSG + β11 Tier 3 NHSG + β12  Non-HSDG 12 
Years Education + β13 Advanced Pay Grade + β14 Enlist with Dependents + β15 
Dependents Year 3+ β16 Time in DEP + β17 Civil Waiver + β18 Alcohol or Drug 
Waiver + β19 DEP PQS Complete + β20 Aviation Maintenance + Β21 Aviation Support 
+ β22 Administrative + β23 Undesignated + β24 Shipboard Maintenance + β25 
Shipboard Operations + β26 Intelligence and Cryptology + β27 Supply and Support 
Services + β28 Ordnance, Law, and Weapons Systems + β29  Submarine Volunteer + 
+ β30 Cohort 2002 +  β31 Cohort 2003 + β32 Cohort 2004 + β33 Cohort 2005 +  β34 
Cohort 2006 + β35 Cohort 2007+ β36 Cohort 2008 + 𝑈. 
 
 Retention Four-Year Obligors Probit Regression Results, Restricted b.
Sample FY 01–08 
Table 26 presents the estimated probit coefficients, marginal effects, standard 
errors and the statistical significance for the estimated coefficients of the four-year 
obligation retention model. For the dummy variables, the reference categories omitted 
from the regression are: White, Non-Hispanic, Male, Single, No Dependents at 
Enlistment, U.S. Citizen, Tier 1 HSDG, E1 at Enlistment, No Enlistment Bonus, No 
Dependents at Year 3, No Civil Waivers, No Alcohol or Drug Waiver, DEP PQS 
Incomplete, and Cohort 2001. The Hospital Corpsman, Nuclear Field, and SEABEE 
Construction occupational rating groups require an enlistment greater than four-years and 
are therefore omitted. The Enlistment Bonus variable is not included as enlistment 
bonuses typically require a one-year contract extension. The Navy uses Selective Re-
enlistment Bonuses (SRB) to manage the retention of first-term sailors across ratings. 
Because no information was available on SRB offers by rating, the dummy variables for 
the occupational rating groups will proxy for SRB offers. In addition, since SRB offers 
vary with civilian employment conditions; dummy variables for entry cohorts are 
included to capture changes over time in employment conditions. 
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Table 26.   Probit Regression Results for Retention Four-Year Obligors, 
Restricted Sample FY 01–08. 
***   Indicates coefficient is statistically significant at 99% level or better. 
**     Indicates coefficient is statistically significant at 95% level or better. 
*       Indicates coefficient is statistically significant at 90% level or better. 
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N= 94,626                   Pseudo 𝑅2= 0. 0192          Log Likelihood =      -63962.622 
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The four-year obligor retention variable includes only those who do not attrite and 
chose to retain for more than 11-months beyond their initial enlistment contract. In this 
dataset 54.44 percent of retention-eligible four-year enlistees (N=94,626) retain in the 
Navy past 59 months. Being (racially) Hispanic reduces retention for four-year enlistees 
by 0.9 percentage points, ceteris paribus. Non-Citizen four-year enlistees are, however, 
4.6 percentage points more likely than U.S. Citizens to retain. Both the Hispanic and the 
Non-Citizen variable are statistically significant.  
Enlisting with an Advanced Pay Grade increases retention by 3.4 percentage 
points, ceteris paribus. Possession of an Alcohol or Drug Waiver at the time of enlistment 
has the unexpected result of increasing retention by 3.5 percentage points. An interesting 
education characteristic in the model is Tier 3 NHSG, which increases retention by 1.7 
percentage points. Tier 3 NHSG enlistees join the Navy with no high school diploma or 
alternative credential, which may lower their employability in the civilian labor market. 
In regards to aptitude, a higher VE line score decreases retention, while a higher MK line 
score increases retention. The Verbal Expression (VE) line score is a combination of the 
PC and WK line scores.  
 Four-year obligors who Enlist with Dependents are 3.6 percentage points more 
likely to retain; while those who have acquired Dependents at Year 3, are 6.3 percentage 
points more likely to retain. 1.34 percent of four-year obligors in the 01–08 sample Enlist 
with Dependents, while 40.41 percent of retention eligible enlistees in the sample have 
acquired Dependents at Year 3. Female enlistees are 3.3 percentage points more likely to 
retain than males. Being DEP PQS Complete prior to shipping to RTC is not statistically 
significant; however, enlistees are 0.3 percentage points more likely to retain on active 
duty, for every additional month of Time in DEP beyond 4.5 months. 
The occupational rating groups with the highest retention rates are Administrative, 
Intelligence and Cryptology, and Submarine Volunteer, who are estimated to be 12.5, 9.6, 
and 9.6 percentage points, respectively, more likely to retain than individuals who enlist 
in Shipboard Engineering. Individuals who enlist in the Aviation Support or Shipboard 
Maintenance occupational rating groups are 1.4 and 3.3 percentage points less likely to 
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retain than enlistees in Shipboard Engineering. As previously noted, the retention models 
do not include individuals who attrite prior to their contracted obligation. 
 Retention Model Four-Year Obligors, Restricted Sample FY 04–08 c.
To determine the effects of being both a racial demographic and having Hispanic 
ethnicity a restricted four-year obligor retention model is estimated using only individuals 
who enlisted during FY 04–08. The specified model is comparable to equation (3); 
however, Cohorts 2001 – 2003 have been dropped from the sample. The sample size of 
the restricted model is 49,366. 
 Retention Four-Year Obligors Probit Regression Results, Restricted d.
Sample FY 04–08 
Table 27 presents the results of the restricted FY 04–08 four-year obligation 
retention model. The reference categories omitted are similar to the restricted FY 01–08 
model, with a substitution of White and Non-Hispanic for the White race and Hispanic 
ethnicity variables.  
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Table 27.   Probit Regression Results for Retention Four-Year Obligors, 
Restricted Sample FY 04–08. 
***   Indicates coefficient is statistically significant at 99% level or better. 
**     Indicates coefficient is statistically significant at 95% level or better. 
*       Indicates coefficient is statistically significant at 90% level or better. 
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N= 49,366                                    Pseudo 𝑅2= 0.028             Log Likelihood =      -33110.851 
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In the restricted 04–08 four-year obligor retention model 53.94 percent of 
retention eligible four-year enlistees (N=49,366) retain in the Navy past 59 months. The 
effects of being both a racial demographic and having Hispanic ethnicity is statistically 
significant at the 99 percent confidence level for all racial demographic and Hispanic 
ethnicity combinations. While the FY 01–08 model found being (racially) Hispanic to 
slightly reduce retention by 0.9 percentage points, the 04–08 race and ethnicity model 
finds having Hispanic ethnicity to increase retention. This may be partially explained by 
the differences in representation in the samples. While 2.95 percent of the 04–08 four-
year obligor sample are both Black and Hispanic, 21.74 percent of the sample is Black 
and Non-Hispanic.  
Being Black and Hispanic increases retention by 6.9 percentage points compared 
to being White and Non-Hispanic; however, being Black and Non-Hispanic increases 
retention by 13.9 percentage points. Being Asian PI and Hispanic (1.07 percent of 
sample) increases retention by 10.6 percentage points, while, being Asian PI and Non-
Hispanic (5.56 percent of sample) only increases retention by 8.3 percentage points. 
Being White and Hispanic increases retention by 2.9 percentage points (12.76 percent of 
sample), while being Other Race and Hispanic (4.39 percent of sample) increases 
retention by 3.5 percentage points. The Non-Citizen variable increases retention by 2.4 
percentage points.  
The FY 04–08 model finds that enlisting with Advanced Pay Grade increases 
retention by 3.4 percentage points, ceteris paribus. Possession of an Alcohol or Drug 
Waiver at the time of enlistment was found significant in the FY 01–08 sample; however, 
it is not statistically significant in the FY 04–08 sample. The MK line score increases 
retention by 0.5 percentage points for every one unit scored over the mean, and for every 
year of age greater than 20.5 an enlistee is 1.1 percentage points more likely to retain.  
Four-year obligors who Enlist with Dependents are 4.7 percentage points more 
likely to retain; while those who have Dependents at Year 3, are 5.9 percentage points 
more likely to retain. Of four-year obligors in the 04–08 sample, 0.76 percent Enlist with 
Dependents, while 41.23 percent of retention eligible enlistees in the sample have 
acquired Dependents at Year 3. Enlistees are 0.3 percentage points more likely to retain 
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on active duty, for every additional month of Time in DEP beyond 4.5 months, and 
Females are 2.0 percentage points more likely to retain than males. The effects of the 
occupational rating groups are similar to the FY 01–08 four-year obligor retention model 
with the exception that the Ordnance, Law, and Weapons occupational rating group is 
statistically significant and increases the likelihood of retention by 4.2 percentage points 
compared to Shipboard Engineering. Additionally, the Aviation Support occupational 
rating group is no longer statistically significant. 
 Retention Model Five-Year Obligor, Restricted Sample FY 01–07 e.
The specified model is comparable to equation (3), however the SEABEE 
Construction, Hospital Corpsman, and Enlistment Bonus explanatory variables have been 
included, and the Undesignated Personnel variable has been removed. Cohorts 2008–
2009 are not included in the sample as five-year enlistees in FY 08–09 do not have 
enough time to complete their initial enlistment contract plus an additional 11 months in 
the period covered by the analysis data set. The sample size of the restricted model is 
62,465. 
 Retention Five-Year Obligor Probit Regression Results, Restricted f.
Sample FY 01–07 
Table 28 presents the estimated probit coefficients, marginal effects, standard 
errors and the statistical significance for the estimated coefficients of the five-year 
obligation retention model. The reference variables omitted are the same as the restricted 
four-year obligor model. 
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Table 28.   Probit Regression Results for Retention Five-Year Obligors, 
Restricted Sample FY 01–07. 
***   Indicates coefficient is statistically significant at 99% level or better. 
**     Indicates coefficient is statistically significant at 95% level or better. 
*       Indicates coefficient is statistically significant at 90% level or better. 
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N= 62,465                                Pseudo 𝑅2=  0.0171       Log Likelihood =    -42140.778 
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The five-year obligor retention variable includes only those who enlist on five-
year enlistment contracts, are not first-term attrites, and choose to stay for more than 11- 
months beyond their initial enlistment contract. In this dataset, 55.81 percent of retention 
eligible five-year enlistees (N=62,465) retain in the Navy past 71 months. The five-year 
obligor retention model finds that being (racially) Hispanic does not affect the retention 
outcome for five-year enlistees. The Non-Citizen variable however, is statistically 
significant at the 99 percent confidence level. Non-Citizen five-year enlistees are 5.1 
percentage points more likely than U.S. Citizens to retain.  
The model finds that enlisting with Advanced Pay Grade increases retention by 
1.9 percentage points. Possession of an Alcohol or Drug Waiver at the time of enlistment 
results in an enlistee being 5.4 percentage points more likely to retain, while receiving a 
Civil Waiver at enlistment reduces retention by 2.2 percentage points. The 01–08 four-
year retention sample also found receiving an Alcohol or Drug Waiver at the time of 
enlistment to increase retention (+3.5 ppts). In regards to aptitude, a higher VE line score 
decreases retention, while a higher MK line score increases retention.  
Five-year obligors who Enlist with Dependents (1.67 percent of sample) are 5.5 
percentage points more likely to retain; while those who have Dependents at Year 3 
(40.88 percent of sample), are 7.1 percentage points more likely to retain. Time in DEP 
has a positive effect with enlistees being 0.3 percentage points more likely to retain on 
active duty, for every additional month of Time in DEP beyond 4.5 months. Females with 
five-year obligations are 3.5 percentage points less likely to retain than males. The 
Female variable is interesting as the 01–08 four-year obligor model found females with 
four-year obligations to be 2.0 percentage points more likely to retain. 
The occupational rating groups with enlistees that are more likely to retain are 
Intelligence and Cryptology, Supply and Support Services, and Submarine Volunteer who 
are estimated to be 8.7, 6.0, and 5.5 percentage points, respectively, more likely to retain 
than individuals who enlist in Shipboard Engineering. Individuals who enlist in the 
Aviation Support or Ordnance, Law & Weapons occupational rating groups are 3.4 and 
3.9 percentage points less likely to retain than enlistees in Shipboard Engineering. 
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Undesignated Personnel and the Nuclear Field occupational rating groups are not 
included as they do not have a five-year enlistment option. 
 Retention Model Five-Year Obligor, Restricted Sample FY 04–07 g.
To determine the effects of being both a racial demographic and having Hispanic 
ethnicity a restricted five-year obligor retention model is estimated using only individuals 
who enlisted during FY 04–07. The specified model is comparable to equation (3), but it 
deletes Cohorts 2001 – 2003 from the sample. Also, the SEABEE Construction, Hospital 
Corpsman, and Enlistment Bonus explanatory variables have been included, and the 
Undesignated Personnel variable has been removed. The sample size of the restricted 
model is 34,270. 
 Retention Five-Year Obligor Probit Regression Results, Restricted h.
Sample FY 04–07 
Table 29 presents the estimated probit coefficients, marginal effects, standard 
errors and the statistical significance for the estimated coefficients of the restricted five-
year obligation retention model. The reference categories omitted are similar to the 
restricted four-year obligor FY 04–08 model.  
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Table 29.   Probit Regression Results for Retention Five-Year Obligors, 
Restricted Sample FY 04–07. 
***   Indicates coefficient is statistically significant at 99% level or better. 
**     Indicates coefficient is statistically significant at 95% level or better. 
*       Indicates coefficient is statistically significant at 90% level or better. 
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N=34,270                               Pseudo 𝑅2=    0.0214           Log Likelihood =     -22845.34 
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In the restricted FY 04–08 five-year obligor retention model 57.72 percent of 
retention eligible five-year enlistees (N=34,270) retain in the Navy past 71 months. While 
the FY 01–07 model did not find Hispanic (as a race) to be statistically significant, the 
FY 04–07 “race and ethnicity” model finds having Hispanic ethnicity to increase 
retention for all racial demographics. Being Black and Hispanic increases retention by 
5.8 percentage points; however, being Black and Non-Hispanic increases the likelihood 
of retention by 10.2 percentage points. Being Asian PI and Hispanic increases the 
likelihood of retention by 9.9 percentage points, while being Asian PI and Non-Hispanic 
only increases retention by 5.4 percentage points. Being Other Race and Hispanic 
increases retention by 2.4 percentage points, while being White and Hispanic, increases 
retention by 1.5 percentage points compared to being White and Non-Hispanic. 
Receiving a Civil Waiver at enlistment reduces retention by 3.5 percentage points, 
while receiving an Alcohol or Drug Waiver at enlistment increases retention by 5.4 
percentage points. The remaining FY 04–07 five-year obligor probit regression results are 
comparable to the FY 01–07 five-year obligor probit regression results in Table 28 with 
the exception that Enlist with Dependents, and the Shipboard Maintenance occupational 
rating group are no longer statistically significant. 
 Retention Model Six-Year Obligors, Restricted Sample FY 01–06 i.
FY 07–09 six-year enlistees are not included in the six-year obligor retention 
model as enlistees with six-year obligations in FY 07–09 have not had adequate time to 
complete their contract plus 11-months of service in the period covered by the analysis 
data set. FY 01 will be the reference cohort for the sample. The specified model is 
comparable to equation (3); however, the Undesignated Personnel, Aviation 
Maintenance, Aviation Support, Administrative, and Supply and Support Services 
occupational rating groups are not included due to limited observations with six-year 
contracts. The sample size of the restricted model is 34,135. 
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 Retention Six-Year Obligors Probit Regression Results, Restricted j.
Sample FY 01–06 
Table 30 presents the estimated probit coefficients, marginal effects, standard 
errors and the statistical significance for the estimated coefficients of the six-year 
obligation retention model. The reference categories omitted are similar to the restricted 
five-year obligor FY 01–07 model, with the exception that Shipboard Maintenance 
replaces Shipboard Engineering as the omitted reference due to sample representation. 
Additionally, the Nuclear Field occupational rating group is not omitted in the six-year 
obligor retention models. 
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Table 30.   Probit Regression Results for Retention Six-Year Obligors, 
Restricted Sample FY 01–06. 
***   Indicates coefficient is statistically significant at 99% level or better. 
**     Indicates coefficient is statistically significant at 95% level or better. 
*       Indicates coefficient is statistically significant at 90% level or better. 
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N= 34,135   Pseudo 𝑅2=    0.0174        Log Likelihood =  -23179.318 
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The six-year obligor retention variable includes only those who enlist on six-year 
enlistment contracts, are not first-term attrites, and chose to retain for greater than 11 
months beyond their initial enlistment contract. 53.22 percent of retention eligible four-
year enlistees (N=34,135) retain in the Navy past 83 months. The six-year obligor 
retention “race” model finds Hispanic decreases retention by 1.5 percentage points. Non-
Citizen six-year enlistees are 6.8 percentage points more likely than U.S. Citizens to 
retain.  
Six-year obligors, who have Dependents at Year 3, are 9.6 percentage points more 
likely to retain. Dependents at Year 3, is the most explanatory variable for six-year 
obligor retention with the exception of being a Submarine Volunteer. Submarine 
Volunteers are 12.3 percentage points more likely to retain than enlistees in Shipboard 
Maintenance.  
The model finds that enlisting with Advanced Pay Grade increases retention by 
1.7 percentage points. Receiving a Civil Waiver at the time of enlistment reduces 
retention by 1.5 percentage points. Tier 2 HSG enlistees are 4.1 percentage points less 
likely to retain than Tier 1 HSDG enlistees. A higher MK line score increases retention, 
while a higher VE line score reduces retention. Female six-year obligor enlistees are 6.8 
percentage points less likely to retain than males.  
The occupational rating groups with enlistees that are most likely to retain are 
Submarine Volunteer, Ordnance, Law & Weapons, and Hospital Corpsman who are 
estimated to be 12.3, 5.6, and 5.6 percentage points, respectively, more likely to retain 
than individuals who enlist in Shipboard Maintenance. Individuals who enlist in the 
Nuclear Field or Shipboard Engineering occupational rating groups are 2.8 and 2.6 
percentage points less likely to retain than enlistees in Shipboard Maintenance. Enlistees 
in the Nuclear Field may be less likely to retain due to greater civilian employment and 
educational opportunities for nuclear trained sailors. 
 Retention Model Six-Year Obligors, Restricted Sample FY 04–06 k.
To determine the effects of being both a racial demographic and having Hispanic 
ethnicity a restricted six-year obligor retention model is estimated using only individuals 
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who enlisted during FY 04–06. The specified model is comparable to the FY 01–06 six-
year obligor retention model, however without Cohorts 2001 - 2003. The sample size of 
the restricted model is 18,817. 
 Retention Six-Year Obligors Probit Regression Results, Restricted l.
Sample FY 04–06 
Table 31 presents the estimated probit coefficients, marginal effects, standard 
errors and the statistical significance for the estimated coefficients of the restricted 04–06 
six-year obligation retention model. The reference categories omitted are similar to the 
restricted six-year obligor FY 01–06 model. 
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Table 31.   Probit Regression Results for Retention Six-Year Obligors, 
Restricted Sample FY 04–06. 
***   Indicates coefficient is statistically significant at 99% level or better. 
**     Indicates coefficient is statistically significant at 95% level or better. 
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N=  18,817                                   Pseudo 𝑅2=     0.0187           Log Likelihood =     -12693.677 
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In the restricted FY 04–06 six-year obligor retention model 55.34 percent of 
retention eligible six-year enlistees (N=18,817) retain in the Navy past 83 months. While 
the FY 01–06 “race” model found being Hispanic to reduce retention by 1.5 percentage 
points, the FY 04–06 “race and ethnicity” model only finds being Black and Non-
Hispanic or Asian PI and Hispanic to be statistically significant. 
Being Asian PI and Hispanic increases retention by 11.4 percentage points; while 
being Black and Non-Hispanic, increases retention by 7.9 percentage points compared to 
being White and Non-Hispanic. No other “race and ethnicity” variables are statistically 
significant. The Non-Citizen variable is statistically significant at the 99 percent 
confidence level and increases retention by 7.4 percentage points.  
Receiving an Enlistment Bonus reduces retention by 3.6 percentage points, and is 
statistically significant at the 99 percent confidence level. Enlistees who are DEP PQS 
Complete are 2.0 percentage points less likely to retain. The 01–06 six-year obligor 
retention model did not find receiving an Enlistment Bonus or being DEP PQS Complete 
statistically significant, and neither did any of the other four- or- five-year obligor 
retention models. The FY 04–06 six-year obligor model finds enlisting with an Alcohol 
or Drug Waiver increases retention by 6.7 percentage points; while enlisting with a Civil 
Waiver reduces retention by 5.1 percentage points. Neither enlisting with a Civil Waiver  
or an Alcohol or Drug Waiver is statistically significant in the FY 01–06 model. 
 Retention for Fast-Track Enlistees m.
Appendix C Tables 40, 41, and 42 present the regression results for four-, five-, 
and six-year retention with E5 Fast-Track included as an explanatory variable. Promotion 
to E5 in less than four-years has a significant effect on retention. Enlistees who promote 
to E5 quickly are considerably more likely to retain, regardless of whether they are four-, 
five-, or six-year obligors. Tables 40–42 show that the E5FastTrack1 variable is 
statistically significant at the 99 percent confidence level for all three retention models.  
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3. Promotion Models 
The binary dependent variable used to measure “fast-track” promotion is 
E5FastTrack1, which is defined as not being a first-term attrite and promoting to the rank 
of E5 in less than four-years. The binary variable equals 1 if the enlistee promotes to E5 
in less than 48 months of active military service, and equals 0 otherwise. 
 E5 Fast-Track Promotion Model, Restricted Sample FY 01–09 a.
The specified model is presented in equation (4). Individuals who attrite during 
the first 45 months of service have been removed to allow for estimating the fast-track 
promotion outcomes for a sample of enlistees whose have not been determined to be 
early failures due to separation. The sample size of the restricted model is 239,799.  
 (4) Prob(E5FastTrack1=1)= β0 + β1 Hispanic + β2 Black + β3 Asian and Pacific 
Islander + β4 Other Race +  β5 Age at Enlistment + β6 Female +  β7 Enlist with 
Dependents + β8 Dependents at Year 3 + β9 Non-Citizen + β10VE + β11 MK + β12  Tier 
2 HSG + β13 Tier 3 NHSG + β14 Non-HSDG 12 Years education + β15 Advanced Pay 
Grade + β16 Enlistment Bonus + β17 Five-Year Enlistment+ β18 Six-Year Enlistment + 
β19 Civil Waiver + β20 Alcohol or Drug Waiver + β21 Time in DEP + β22 DEP PQS 
Complete + β23 Aviation Maintenance + Β24 Aviation Support + β25 Administrative + 
β26 Nuclear Field + β27 Undesignated + β28 Shipboard Maintenance +  β29 Shipboard 
Operations + β30 Hospital Corpsman + β31  Intelligence and Cryptology + β32 Supply 
and Support Services + β33 Ordnance, Law, and Weapons Systems + β34 SEABEE 
Construction + β35  Submarine Volunteer + β36 Cohort 2002 +  β37 Cohort 2003 + β38 
Cohort 2004 + β39 Cohort 2005 +  β405 Cohort 2006 + β41 Cohort 2007 + β42 Cohort 
2008 +  β43 Cohort 2009 + 𝑈. 
 
 E5 Fast-Track Promotion Probit Regression Results, Restricted Sample b.
FY 01–09 
Table 32 presents the estimated probit coefficients, marginal effects, standard 
errors and the statistical significance for the estimated coefficients of the promotion 
model. Of the 239,799 sailors in the model who have not attrited prior to completing 45 
months of service, 29.13 percent promote to E5 in less than 48 months.   
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Table 32.   Probit Regression Results for E5 Fast-Track Promotion, Unrestricted 
Sample FY 01–09. 
***   Indicates coefficient is statistically significant at 99% level or better. 
**     Indicates coefficient is statistically significant at 95% level or better. 
*       Indicates coefficient is statistically significant at 90% level or better. 
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N=     239,799             Pseudo 𝑅2=  0.166               Log Likelihood =  -120661.36 
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The promotion probit regression results for the FY 01–09 sample find that being 
Hispanic “race” results in a 0.7 percentage point decrease in fast-track promotion 
compared to being non-Hispanic. Being a Non-Citizen, however, increases fast-track 
promotion by 0.8 percentage points. The variables that have the greatest effect on fast-
track promotion are the occupational rating group variables. Shipboard Operations, 
Intelligence and Cryptology, and Submarine Volunteer increase fast-track promotion by 
28.0, 21.5, and 22.0 percentage points, respectively. Enlisting in the Hospital Corpsman, 
Aviation Maintenance, or Undesignated Personnel occupational rating groups reduces 
fast-track promotion by 21.3, 4.2, and 3.9 percentage points, respectively, compared to 
enlistees in Shipboard Engineering. 
Female enlistees are 3.2 percentage points less likely to promote to E5 in under 
four-years than males. Enlisting with Dependents (1.34 percent of sample) increases fast-
track promotion by 4.2 percentage points, while having Dependents at Year 3 (39.76 
percent of sample) increases fast-track promotion by 1.7 percentage points. The older an 
enlistee is at entry, the more likely they are to promote to E5 in less than four-years, with 
each year over 20.5 years of age increasing the likelihood of promotion by 0.8 percentage 
points.  
Enlisting with an Advanced Pay Grade increases fast-track promotion by 6.0 
percentage points. The minimum time in service for a Navy enlistee to promote is nine-
months from E1 to E2, nine-months from E2 to E3, six-months from E3 to E4, and 
twelve-months from E4 to E5. Enlistees with an advanced pay grade are potentially nine-
to-eighteen-months ahead of their peers who enlist at the rank of E1. The opportunity for 
promotion is largely dependent on the enlistees’ rating, as represented by the large effects 
of the occupational rating group variables in this model. Receiving an Enlistment Bonus 
decreases fast-track promotion by 3.6 percentage points. Recruits who enlist with five- 
and six- year enlistment contracts are found to be 10.5 and 15.4 percentage points more 
likely to promote to E5 in less than four-years, ceteris paribus. 
Tier 3 NHSG enlistees are 3.2 percentage points less likely to make E5 in under 
four-years than a Tier 1 enlistee. The higher the VE and MK line scores, the more likely 
an enlistee will promote quickly. Holding all else constant, enlisting with a Civil Waiver 
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increases fast-track promotion by 1.6 percentage points, while enlisting with an Alcohol 
or Drug Waiver increases the likelihood of fast-track promotion by 0.3 percentage points. 
Recruits who successfully complete the DEP PQS are 3.8 percentage points more likely 
to promote to E5 in under four-years than recruits who do not complete the DEP PQS. 
The model finds Time in DEP decreases fast-track promotion by 1.5 percentage points for 
each additional month beyond 4.5 months spent in DEP.   
Cohorts 2002- 2009 show that fast track promotion has declined in comparison to 
Cohort 2001, which ended on September 30th 2001. The decrease in promotion 
opportunity post 9/11 may be due to what Golan et al. (2010) identified as a decline in 
promotion during the war period due to a significant drawdown of Navy personnel prior 
to the attack, and the sudden increase in recruiting new accessions and the activation of 
reserve forces post-9/11. 
 E5 Fast-Track Promotion Model, Restricted Sample FY 04–09 c.
To determine the effects of being both a racial demographic and having Hispanic 
ethnicity a restricted fast-track model is estimated using only individuals who enlisted 
during FY 04–09. The specification for this model is comparable to equation (4). The 
sample size of the restricted model is 151,026. 
 E5 Fast-Track Promotion Probit Regression Results, Restricted Sample d.
FY 04–09 
Table 33 presents the estimated probit coefficients, marginal effects, standard 
errors and the statistical significance for the estimated coefficients of the restricted 
promotion model. Of the 151,026 sailors in the model who have not attrited prior to 
completing 45 months of service, 31.1 percent promote to E5 in less than 48 months. 
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Table 33.   Probit Regression Results for E5 Fast-Track Promotion, Restricted 
Sample FY 04–09. 
***   Indicates coefficient is statistically significant at 99% level or better. 
**     Indicates coefficient is statistically significant at 95% level or better. 
*       Indicates coefficient is statistically significant at 90% level or better. 
 
 E5FastTrack1 Probit Coefficient SE Marginal Effect Z Score 
White & Hispanic 
Black & Hispanic 
Black & Non-Hispanic 
Asian PI & Hispanic 
Asian PI & Non-Hispanic 
Other Race & Hispanic 
Other Race & Non-Hispanic 
Age at Enlistment 
Female 
Enlist with Dependents  




Tier 2 HSG 
Tier 3 NHSG  
Non-HSDG 12-Years Education 
Advanced Pay Grade 
Enlistment Bonus 
5 Year Enlistment 
6 Year Enlistment 
Time in DEP 
Civil Waiver  
Alcohol or Drug Waiver 
DEP PQS Complete  
Aviation Maintenance  
Aviation Support  
Administrative  
Nuclear Field  
Undesignated Personnel 
Shipboard Maintenance 
Shipboard Operations  
Hospital Corpsman  
Intelligence & Cryptology 
Supply & Support Services 
Ordnance, Law, & Weapons  






















































































































































































N=    151,026                      Pseudo 𝑅2=      0.1715            Log Likelihood =   -77564.732 
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The FY 04–06 fast-track promotion “race and ethnicity” model finds the effect of 
Hispanic ethnicity to decrease the likelihood of fast-track promotion similarly to the FY 
01–09 fast-track promotion “race” model. The effect of being ethnically Hispanic is 
statistically significant at the 99 percent for all race demographics with the exception of 
Asian PI and Hispanic. Being White and Hispanic reduces fast-track promotion by 2.5 
percentage points, compared to being White and Non-Hispanic. Being Black and Non-
Hispanic or Black and Hispanic decreases fast-track promotion by 3.7 and 3.2 percentage 
points respectively, compared to being White and Non-Hispanic. Being Other Race and 
Hispanic decreases fast-track promotion by 1.8 percentage points, while being Other 
Race and Non-Hispanic decreases fast-track promotion by 1.7 percentage points. The FY 
01–09 fast-track promotion “race” model found being Hispanic to reduce fast-track 
promotion by 0.7 percentage points, ceteris paribus. 
The restricted FY 04–09 sample does not find being a Non-Citizen statistically 
significant, while the FY 01–09 sample found being a Non-Citizen to increase fast-track 
promotion by 0.8 percentage points. Tier 2 HSG enlistees and Tier 3 NHSG enlistees are 
1.6 and 6.9 percentage points less likely to make E5 in under four-years than a Tier 1 
enlistee. Enlisting for five- or six-years increases the fast-track promotion by 13.1 and 
20.8 percentage points, respectively, compared to a four-year enlistment. The remaining 
probit regression results are similar to the FY 01–09 fast-track promotion model with the 
exception that Aviation Support and the Supply and Support Services occupational rating 




VI. CONCLUSION AND RECOMMENDATIONS 
A. SUMMARY 
This thesis applied quantitative methods to analyze the effect of pre-accession 
characteristics and early career experiences on the first-term attrition, retention, and fast-
track promotion rates of Hispanic and Non-Hispanic enlistees in the United States Navy. 
Chapter II (Background) and Chapter IV (Data Description and Summary Statistics) 
provide an in-depth examination of the early career and entry characteristics that recruits 
in the analysis data set possess at the time of enlistment, while Chapter III (Literature 
Review) reviews previous studies on job-performance of Hispanics and non-Hispanics in 
the military. Chapter V presents the results from multivariate models on estimates of 
differences in attrition, re-enlistment, and fast-track promotion between Hispanic and 
non-Hispanic enlistees using the dataset in this thesis.  
B. CONCLUSION 
This thesis has identified pre-enlistment and early career characteristics that affect 
the first-term attrition, retention, and fast-track promotion of Hispanic enlistees. One 
overall conclusion can be drawn from the analysis in this thesis: Hispanics serving in the 
Navy appear to be well adjusted to military service. These sailors are serving critical 
roles around the world and, based on attrition and retention metrics, perform somewhat 
better than their non-Hispanic counterparts. On the other hand, Hispanic sailors are 
promoting at somewhat slower rates than their non-Hispanic peers. The main findings for 
the research questions addressed in this thesis are presented below. 
1. Primary Research Questions 
• What are the differences in attrition, retention, and promotion between 
Hispanic and other Navy enlistees? 
The results of the estimates in the multivariate models indicate that Hispanics are 
less likely to attrite during the first 45 months of active service than their non-Hispanic 
peers. Moreover, it is ethnicity rather than race that appears to be important in predicting 
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first-term attrition. When Hispanic is defined as a race rather than an ethnicity (as was the 
federal data definition prior to 2003), being Hispanic decreases retention for four- and 
six-year obligors. However, when Hispanic is defined as an ethnicity (using the post-
2003 data standards), the effect of race and being ethnically Hispanic has varying positive 
effects on reenlisting or extending, depending on the enlistee’s race. Enlistees who are 
White and Hispanic, Black and Hispanic, or Asian PI and Hispanic are more likely to 
retain than White-Non-Hispanic enlistees. However, Hispanic ethnicity reduces the 
likelihood of promotion to E5 in under four-years, with the exception of those enlistees 
who are Asian or Pacific Islander and Hispanic, which is not statistically significant. 
• What pre-enlistment characteristics are important in explaining any 
differences in attrition, retention, and promotion rates of Hispanic 
enlistees compared with those of Non-Hispanic enlistees?    
While the difference between Hispanics and non-Hispanics who enlist with 
dependents is only 0.18 percent, Hispanics are 4.83 percent more likely to acquire 
dependents during the first three-years of service. Having dependents at year three is one 
of the most important predictors of four-, five-, and six- year retention, and also is 
associated with an increase in the likelihood of fast-track promotion. 
A Hispanic enlistee is 1.62 percent more likely to enlist as a Hospital Corpsman, 
and 2.1 percent more likely to enlist as an ‘undesignated’ sailor than a non-Hispanic 
enlistee. Enlisting as a Hospital Corpsman reduces the likelihood of receiving a fast-track 
promotion by more than 20 percentage points (compared to enlisting in Shipboard 
Engineering). On the other hand, serving as a Hospital Corpsman reduces first-term 
attrition by 3.2 percentage points for Hispanics but by only 1.6 percentage points for non-
Hispanics. Hispanic preferences for and assignment to the medical field may partially 
account for their lower levels of first-term attrition and their lower rates of fast-track 
promotion.  
Female non-Hispanic enlistees are more likely to attrite than Female Hispanics. In 
regards to education, among enlistees with non-traditional education Hispanics perform 
better than their Non-Hispanic peers. Non-Hispanics who are Tier 2 HSG or Tier 3 
NHSG enlistees are more likely to attrite during the first-term than otherwise similar 
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Hispanics. Another significant feature in the data is that Hispanics are 0.5 percent more 
likely to complete their DEP PQS. This is important because completing the DEP PQS 
results in lower first-term attrition and higher fast-track promotion.  
Hispanics are less likely to enlist with a civil waiver than non-Hispanics; 
however, possessing a civil waiver increases first-term attrition for Hispanics more than 
for Non-Hispanics. Hispanics also are more likely to enlist with an alcohol or drug 
waiver. Unexpectedly, Hispanics who have enlisted with an alcohol or drug waiver are 
less likely to attrite. This is important because enlisting with an alcohol or drug waiver 
increases retention for four-, five-, and six- year obligors, and also increases fast track 
promotion.  
2. Secondary Research Questions 
• Does citizenship or quality of education at enlistment affect first-term 
attrition, promotion, or retention?  
In general, non-citizens have lower first-term attrition, higher retention rates, and 
higher fast-track promotion. The Navy appears to benefit from the enlistment of non-
citizens. However, non-citizens are not eligible for all enlistment opportunities. Hispanic 
enlistees are 5.76 percent less likely to be U.S. citizens, which may partially explain why 
Hispanics are also 1.74 percent less likely to enlist in the nuclear field. Not only does the 
Navy nuclear field require citizenship, but those who enter the nuclear field receive an 
advanced pay grade, an enlistment bonus, and enjoy faster promotion rates. The lower 
level of Hispanic representation in the nuclear field may partially explain why Hispanics 
have a lower enlistment bonus value, are less likely to enlist with an advanced pay grade, 
and have slower E5 promotion rates than non-Hispanics. Additionally, ratings such as 
those in the Intelligence and Cryptology occupations often necessitate security clearances 
which often require U.S. citizenship. 
The quality of education is measured by this thesis as Tier 1 HSDG, Tier 2 HSG, 
and Tier 3 NHSG. Tier 2 and Tier 3 enlistees are less likely to promote to E5 in less than 
four-years than their Tier 1 peers. Five- and six-year obligor Tier 2 enlistees are less 
likely to retain than Tier 1 enlistees. Tier 3 four-year obligors are more likely to retain 
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than Tier 1 four-year enlistees. The quality of education has a large effect on first-term 
attrition rates with Tier 2 and Tier 3 enlistees being substantially more likely to attrite 
during the first 45 months of service than their Tier 1 peers. 
• Are Hispanics more likely to enlist with a body-fat waiver and do Navy 
recruits who enlist with body-fat waivers experience greater attrition?  
The data set used for this thesis only provides information on the enlistment with 
body-fat waivers for FY 08–09. Due to the limited representation in the sample, the 
Overweight explanatory variable could not be used in the multivariate models. Chapter 
IV (Data Description and Summary Statistics) shows that for FY 08–09, Hispanics are 
1.06 percent more likely to enlist with a body-fat waiver. This thesis recommends further 
research into the effect of enlisting with a body-fat waiver since such individuals exceed 
height-weight and body composition standards. 
• Does accession with advanced pay grade or the assignment of personnel 
into technologically advanced versus manual labor occupations differ by 
demographic group? What is the effect on promotion and retention for 
applicants who access at an advanced pay grade? 
Compared to non-Hispanics (36.9 percent), the average Hispanic enlistee (33.3 
percent) is 3.6 points less likely to enlist with an advanced pay grade. This is important 
because enlisting with an advanced pay grade decreases first-term attrition and increases 
fast-track promotion. Four-, five-, and six-year enlistees with an advanced pay grade are 
also more likely to retain than enlistees who report to RTC as an E1.  
The Navy adage “Pick your rate, pick your fate” holds true as this thesis 
recognizes occupational rating groups as important predictors of fast track promotion. 
Individual ratings have varying levels of promotion opportunity and the occupational 
rating groups utilized by this thesis finds sailors in Intelligence and Cryptology 
promoting faster and Hospital Corpsman promoting more slowly. Hispanics are more 
likely to enlist as Hospital Corpsman than non-Hispanics and Hospital Corpsman are 
significantly less likely to receive a fast-track promotion than enlistees in shipboard 
engineering. Hispanics are also more likely to enlist as ‘undesignated’ personnel than 
non-Hispanics and ‘undesignated’ personnel are less likely to receive a fast-track 
promotion. On the other hand, Hispanics are less likely to enlist in the nuclear field than 
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non-Hispanics, and enlistees in the nuclear field promote at faster rates. Hispanics are 
also less likely to be in the Intelligence and Cryptology occupations which have better 
fast-track promotion rates.  
C. RECOMMENDATIONS 
Establish Minimum Time in DEP. 
The Navy could reap benefits by reducing the number of enlistees who ship to 
RTC shortly after enlisting. While shipping a DEP recruit quickly reduces the likelihood 
of the recruit becoming a DEP attrite, time spent in DEP reduces first-term attrition and 
increases reenlistment and extension rates. The additional time spent in DEP may be 
important because it allows enlistees to better prepare for naval service and prevents 
buyer’s remorse. The savings in the costs associated with first-term attrition and non-
reenlistment are likely to exceed the additional costs associated with the longer time 
spent in DEP and higher DEP attrition. 
1. Institute DEP PQS Completion Requirement for Tier 2 and Tier 3 
Enlistees. 
The Navy would likely benefit by assigning DEP PQS completion goals to NRS 
DEP pools. Tier 2 enlistees should be required to complete the DEP PQS as well as Tier 
3 enlistees. Currently all enlistees have the option of completing the DEP PQS, but only 
Tier 3  enlistees are required to complete the PQS. 
Completing the DEP PQS reduces first-term attrition rates by an estimated 3.2-3.5 
percentage points. First-term attrition is extremely expensive in regards to operational 
capability and monetary costs. Current estimates on the effect of completing the DEP 
PQS in regards to retention are not statistically significant with the exception of the FY 
04–06 six-year obligor retention model which finds completing the DEP PQS slightly 
reduces reenlistments and extensions. However, completing the DEP PQS results in 
enlistees being more likely to receive fast-track promotion and enlistees who promote 
quickly may have greater satisfaction with military employment and therefore greater 
reenlistment rates. Tables 40–42 in Appendix C, show that four-, five-, and six-year 
enlistees who have made the rank of E5 in less than 48 months are 22–51 percentage 
 99 
points more likely to retain. Completing the DEP PQS predicts that a sailor will promote 
faster and promoting quickly greatly increases the opportunity costs for sailors 
contemplating separation.  
DEP PQS completion requires mentoring of DEP recruits by Navy recruiters. 
Requiring all Tier 2 enlistees to complete the DEP PQS will require significantly more 
interaction between the recruiter and DEP recruit and may only be possible through 
increasing the number of production recruiters. An alternative policy to achieve increased 
PQS completion could involve utilizing sailors freshly graduated from RTC who can be 
placed on home town recruiting duty while they await a seat in A-school. The increase in 
DEP mentorship would likely reduce DEP attrition and increase DEP referrals. Lane 
(2006) reports the average Navy DEP attrition rate as 16–23 percent with each DEP 
attrite requiring a replacement at an additional cost in both resources and recruiter time. 
Completing the DEP PQS and subsequently passing a written exam and initial 
fitness assessment at RTC results in a recruit receiving the advanced pay grade of E2. 
Depending on the number of Tier 2 HSG enlistees this policy may need to be modified to 
include the requirement of referring a qualified recruit in order to receive the advanced 
pay grade of E2. This would increase the number of qualified referrals and reduce the 
number of Tier 2 enlistees receiving advanced pay grade.  
2. Assign Approval Authority for all Alcohol and Marijuana Use Waivers for 
Self-Disclosing Non-Dependent Applicants with no Current Dependency 
to the Commanding Officer NRD Level. 
Applicants who self-disclose previous alcohol and/or drug use are estimated to be 
less likely to become a first-term attrite, more likely to retain, and are more likely to 
promote to E5 in less than four-years. These unexpected beneficial effects may be due to 
self-disclosing for alcohol or drug use being a proxy for seeking a positive change in 
environment, or an unobserved trait such as honesty or personal responsibility. Thus, I 
recommend approval authority for all alcohol and marijuana use waivers for self-
disclosing non-dependent applicants with no current dependency to be at the 
Commanding Officer NRD level. Previous marijuana use is a common requirement for 
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an alcohol and drug waiver and current NRD level waiver authorization only extends to 
11 times experimental use.  
D. FUTURE RESEARCH 
Future research should analyze the effect of enlisting on body-fat composition due 
to exceeding height and weight standards. DMDC provides accession height and weight 
information for enlistees. The future availability of DMDC data for FY 14 and later will 
provide the ability to analyze the effects of receiving an enlistment waiver for body-fat 
composition greater than 22 percent for males (33 percent for females) who enlisted 
during FY 08–09.   
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APPENDIX A. TABLES 
Table 34.   Hispanic or Latino Origin Population by Type: 2000 and 2010 




Table 35.   Projections and Distribution of the Population by Race and Hispanic 
Origin for the United States: 2010 to 2050 








Table 36.   NAVADMIN 114, Change to Performance Mark Average 




Table 37.   NAVADMIN 301, Introduction of Education Points for 




Table 38.   BUPERSINST 1610.10C, Implementation of Early and Must 




Table 39.   Summary Statistics for Analysis Data Set. 
Variable Full Sample Hispanic Non-Hispanic 
E5 Fast Track .4205575 .3794771 .430211 
Attrition  4YO .3403544 .2948945 .351489 
Attrition  5YO .3008755 .2676443 .3082581 
Attrition  6YO .2685801 .2547875 .2713007 
Retention 4YO .5544437 .5945764 .5446139 
Retention 5YO .5740688 .6074844 .5666452 
Retention 6YO .5629948 .5730337 .5610937 
AGE Full Sample Hispanic Non-Hispanic 
Age at DEP 20.11572 20.10289 20.11862 
Age at RTC ship 20.54797 20.54291 20.54911 
Age 17 .0358367 .0431026 .03419 
Age 18 .3124164 .3146462 .311911 
Age 19 .2261907 .2211691 .2273288 
Age 20 .1319065 .1321048 .1318616 
Age 21 to 34 .2936497 .2889773 .2947086 
Marital Status Full Sample Hispanic Non-Hispanic 
Female .1789252 .1944436 .1754081 
Male .8210748 .8055564 .8245919 
Married .0153446 .0182417 .0146881 
Single .9831281 .9802045 .9837907 
Married Female .0035082 .0038379 .0034334 
Married Male .0118365 .0144038 .0112546 
Single Female .174995 .190326 .1715204 
Single Male .8081331 .7898785 .8122702 
Dependent Status Full Sample Hispanic Non-Hispanic 
Enlist with Dependents .0139753 .0154293 .0136457 
No Dependents .9860247 .9845707 .9863543 
No Dependents Year 3 .7175437 .6781597 .7264695 
Dependents at Year 3 .2824563 .3218403 .2735305 
No Dependents Year 4 .4973991 .460521 .5059842 
Dependents at Year 4 .5026009 .539479 .4940158 
No Dependents Year 5 .4269263 .3969093 .4337739 
Dependents at Year 5 .5730737 .6030907 .5662261 
No Dependents Year 6 .3496225 .3247556 .3552459 
Dependents at Year 6 .6503775 .6752444 .6447541 
Citizenship Status Full Sample Hispanic Non-Hispanic 
Not a U.S. Citizen .0464588 .0933373 .0358345 
U.S. Citizen .9535412 .9066627 .9641655 
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Race & Ethnicity Full Sample Hispanic Non-Hispanic 
Non-Hispanic .8152384 0 1 
Hispanic .1847616 1 0 
White .4214653 .4340874 .4186047 
Black .3312089 .302107 .3378044 
Asian / Pacific Islander .0397698 .0386588 .0400216 
Other Race .2075561 .2251468 .2035694 
Academic & Aptitude Full Sample Hispanic Non-Hispanic 
AFQT 61.50415 59.54332 61.94854 
AO 45.43083 46.87443 45.09277 
AR 53.25127 52.9599 53.31731 
AS 49.16975 47.33311 49.586 
EI 51.45651 50.03788 51.77802 
GS 52.73047 51.11885 53.09572 
MC 53.11774 52.17591 53.33119 
MK 55.47931 55.52046 55.46998 
PC 53.53671 52.89563 53.682 
WK 52.53015 51.41825 52.78215 
VE 53.04144 52.06111 53.26362 
Tier1 HSDG .9374501 .9360763 .9377615 
Tier2 HSG .0415956 .0423102 .0414337 
Tier3 NHSG .0209543 .0216135 .0208049 
GED .0350894 .034591 .0352024 
Non-HSDG 12 Years  .0050154 .0052208 .0049688 
Enlistment 
Characteristics 
Full Sample Hispanic Non-Hispanic 
E1 Enlistment Rank .6376798 .6670189 .6310305 
Advanced Pay Grade .3623202 .3329811 .3689695 
No Enlistment Bonus .5032756 .5341838 .4962708 
Enlistment Bonus .4967244 .4658162 .5037292 
Bonus Value  6329.707 5908.837 6425.091 
Enlistment Term 4.769707 4.71601 4.781876 
Enlist 4Year Obligation  .4541412 .4835918 .4474667 
Enlist 5Year Obligation  .3220107 .316806 .3231903 
Enlist 6 Year Obligation .2238481 .1996022 .229343 
Overweight .0386482 .046946 .0363351 
Enlistment Waivers Full Sample Hispanic Non-Hispanic 
Felony Waiver .0015474 .0012275 .0016199 
Serious Civil Waiver .0057991 .0056403 .0058351 
Minor Civil Waiver .037697 .0343858 .0384475 
Alcohol or Drug Waiver .0175093 .0215047 .0166037 
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DEP Characteristics Full Sample Hispanic Non-Hispanic 
Time in DEP  4.465033 4.518547 4.452904 
DEP PQS Complete .1074096 .1110818 .1065774 
DEP PQS Not Complete .8925904 .8889182 .8934226 
Occupational Rating 
Group 
Full Sample Hispanic Non-Hispanic 
Aviation Maintenance  .0534809 .0522701 .0537553 
Aviation Support .0475526 .0541347 .0460609 
Administrative  .0225275 .0241773 .0221536 
Nuclear Field .0619126 .0476708 .0651402 
Undesignated Personnel .1590073 .1760776 .1551385 
Shipboard Maintenance .0739672 .0754219 .0736375 
Shipboard Engineering .052212 .0577551 .0509557 
Shipboard Operations .0282548 .0300507 .0278478 
Hospital Corpsman  .0769041 .0900898 .0739157 
Intelligence and 
Cryptology 
.0352683 .030377 .0363768 
Supply and Support 
Services 
.0497172 .0506542 .0495049 
Ordnance, Law, and 
Weapons Systems 
.1059484 .1057211 .1059999 
SEABEE Construction .0253639 .0192828 .0267421 
Submarine Volunteer .0459047 .041207 .0469694 
Cohorts Full Sample Hispanic Non-Hispanic 
Fiscal Year 2001 .1435736 .1233568 .1481555 
Fiscal Year 2002 .1241323 .105861 .1282732 
Fiscal Year 2003 .1149657 .1239007 .1129407 
Fiscal Year 2004 .1104183 .1007179 .1126167 
Fiscal Year 2005 .1026067 .1023804 .102658 
Fiscal Year 2006 .096977 .0966935 .0970413 
Fiscal Year 2007 .1012747 .1039964 .1006578 
Fiscal Year 2008 .1055809 .1212747 .1020241 




THIS PAGE INTENTIONALLY LEFT BLANK 
 112 
APPENDIX B. FIGURES 
Figure 8.  Reproduction of the Question on Hispanic Origin: 2010 Census 
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APPENDIX C. FAST-TRACK PROMOTION AND RETENTION 
Table 40.   Probit Regression Results for Retention Four-Year Obligors, 
Restricted Sample FY 01–08. 
Retention4YO Probit Coefficient SE Marginal Effect Z Score 
E5 Fast-Track Promotion 
Hispanic 
Black 
Asian or Pacific Islander 
Other Race 
Age at Enlistment 
Female 
Enlist with Dependents 




Tier 2 HSG 
Tier 3 NHSG  
Non-HSDG 12-Years Education 
Advanced Pay Grade 
Time in DEP 
Civil Waiver  
Alcohol or Drug Waiver 
DEP PQS Complete  
Aviation Maintenance  




Shipboard Operations  
Intelligence & Cryptology 
Supply & Support Services 

































































































































































N=     94,626                       Pseudo 𝑅2= 0.1512     Log Likelihood = -55356.786 
***   Indicates coefficient is statistically significant at 99% level or better. 
**     Indicates coefficient is statistically significant at 95% level or better. 
*       Indicates coefficient is statistically significant at 90% level or better. 
 117 
Table 41.   Probit Regression Results for Retention Five-Year Obligors, 
Restricted Sample FY 01–07. 
Retention5YO Probit Coefficient SE Marginal Effect Z Score 
E5 Fast-Track Promotion 
Hispanic 
Black 
Asian or Pacific Islander 
Other Race 
Age at Enlistment 
Female 
Enlist with Dependents  




Tier 2 HSG 
Tier 3 NHSG  
Non-HSDG 12-Years Education 
Advanced Pay Grade 
Enlistment Bonus 
Time in DEP 
Civil Waiver  
Alcohol or Drug Waiver 
DEP PQS Complete  
Aviation Maintenance  
Aviation Support  
Administrative  
Shipboard Maintenance 
Shipboard Operations  
Hospital Corpsman 
Intelligence & Cryptology 
Supply & Support Services 
Ordnance, Law, & Weapons 




































































































































































N=     62,465                       Pseudo 𝑅2= 0.0417                 Log Likelihood = -41087.908 
***   Indicates coefficient is statistically significant at 99% level or better. 
**     Indicates coefficient is statistically significant at 95% level or better. 




Table 42.   Probit Regression Results for Retention Six-Year Obligors, 
Restricted Sample FY 01–06. 
Retention6YO Probit Coefficient SE Marginal Effect Z Score 
E5 Fast-Track Promotion 
Hispanic 
Black 
Asian or Pacific Islander 
Other Race 
Age at Enlistment 
Female 
Enlist with Dependents  




Tier 2 HSG 
Tier 3 NHSG  
Non-HSDG 12 Years Education 
Advanced Pay Grade 
Enlistment Bonus 
Time in DEP 
Civil Waiver  
Alcohol or Drug Waiver 
DEP PQS Complete  
Nuclear Field 
Shipboard Engineering 
Shipboard Operations  
Hospital Corpsman 
Intelligence & Cryptology 
Ordnance, Law, & Weapons 



















































































































































N= 34,135                              Pseudo 𝑅2= 0.06                                          Log Likelihood = -22174.907 
***   Indicates coefficient is statistically significant at 99% level or better. 
**     Indicates coefficient is statistically significant at 95% level or better. 
*       Indicates coefficient is statistically significant at 90% level or better. 
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